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(54) OPTICAL PICKUP DEVICE AND DISK DRIVE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid collision between an optical 
disk and an objective lens and to prevent or reduce damage to the 
signal recording layer of the optical disk. 

SOLUTION: The device performs reading and/or recording of signals 
for the signal recording layer of the optical disk 2 by irradiating the 
layer with a beam light 1 7; the device is provided with an objective 
lens 1 6 for irradiating the beam light to the signal recording layer, a 
lens holder 21 for supporting the objective lens, and a coating layer 
24 formed on the end face 21b on the disk side of the lens holder; 
and the coating layer is formed with a material softer than the 
optical disk and superior in slidability, and is protruded to the optical 
disk side from the objective lens. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The objective lens which is the optical pickup which performs reading and/or record of a signal over the 
above-mentioned signal record layer by irradiating beam light at the signal record layer of an optical disk, and 
irradiates beam light at the above-mentioned signal record layer, It has the lens holder which supports the above- 
mentioned objective lens, and the coating layer formed in the disk side edge side of a lens holder, i.e., the end face 
which counters an optical disk. The above-mentioned coating layer The optical pickup characterized by projecting in 
the optical disk side from the above-mentioned objective lens while being formed with an ingredient with slipping 
nature it is softer than the above-mentioned optical disk, and good. 

[Claim 2] The above-mentioned coating layer is an optical pickup according to claim 1 characterized by being 
located in an optical disk side from the part located in the upstream of an objective lens to a revolution of an optical 
disk among the disk side edge sides of a lens holder. 

[Claim 3] The above-mentioned coating layer Is an optical pickup according to claim 1 characterized by being 
located in an optical disk side from the part located in the upstream and the downstream of an objective lens to a 
revolution of an optical disk among the disk side edge sides of a lens holder. 

[Claim 4] The optical pickup according to claim 1 characterized by the principal component of the above-mentioned 
coating layer being fluorine system resin. 

[Claim 5] The optical pickup according to claim 2 characterized by the principal component of the above-mentioned 
coating layer being fluorine system resin. 

[Claim 6] The optical pickup according to claim 3 characterized by the principal component of the above-mentioned 
coating layer being fluorine system resin. 

[Claim 7] The optical pickup according to claim 1 to which spacing between the objective lens in the condition that 
used the signal record layer for reading and/or record of a signal over the optical disk of about 100 micrometers of 
wrap protection layer thickness before long by about 1.2mm in the diameter of about 120mm and thickness, and the 
focus servo has started, and a disk front face is characterized by spacing between about 1 50 micrometers, a coating 
layer, and a disk front face being about 120 micrometers. 

[Claim 8] The objective lens which is the optical pickup which performs reading and/or record of a signal over the 
above-mentioned signal record layer by irradiating beam light at the signal record layer of an optical disk, and 
irradiates beam light at the above-mentioned signal record layer. The lens holder which supports the above- 
mentioned objective lens, and the lens protector prepared in the lens holder so that the perimeter of the above- 
mentioned objective lens might be surrounded. It has the coating layer formed in the disk side edge side of a lens 
protector, i.e., the end face which counters an optical disk. The above-mentioned coating layer The optical pickup 
characterized by projecting in the optical disk side from the above-mentioned objective lens while being formed with 
an ingredient with slipping nature it is softer than the above-mentioned optical disk, and good. 
[Claim 9] The above-mentioned coating layer is an optical pickup according to claim 8 characterized by being 
located in an optical disk side from the part located in the upstream of an objective lens to a revolution of an optical 
disk among the disk side edge sides of a lens protector. 

[Claim 10] The above-mentioned coating layer is an optical pickup according to claim 8 characterized by being 
located in an optical disk side from the part located in the upstream and the downstream of an objective lens to a 
revolution of an optical disk among the disk side edge sides of a lens protector. 

[Claim 11] The optical pickup according to claim 8 characterized by the principal component of the above- 
mentioned coating layer being fluorine system resin. 

[Claim 1 2] The optical pickup according to claim 9 characterized by the principal component of the above- 
mentioned coating layer being fluorine system resin. 

[Claim 1 3] The optical pickup according to claim 1 0 characterized by the principal component of the above- 
mentioned coating layer being fluorine system resin. 

[Claim 14] The optical pickup according to claim 8 to which spacing between the objective lens in the condition that 
used the signal record layer for reading and/or record of a signal over the optical disk of about 100 micrometers of 
wrap protection layer thickness before long by about 1.2mm in the diameter of about 120mm and thickness, and the 
focus servo has started, and a disk front face is characterized by spacing between about 1 50 micrometers, a coating 
layer, and a disk front face being about 120 micrometers. 

[Claim 1 5] The objective lens which is the optical pickup which performs reading and/or record of a signal over the 
above-mentioned signal record layer by irradiating beam light at the signal record layer of an optical disk, and 
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Irradiates beam light at the abd^^^entioned signal record layer, Have the lens h^^^which supports the above- 
mentioned objective lens, and from an objective lens, bring the disk side edge side of the above-mentioned lens 
holder, i.e., the end face which counters an optical disk and is located in the perimeter of an objective lens, close to 
an optical disk, and it Is arranged. The objective lens face shield which avoids the collision with an objective lens and 
an optical disk when a lens holder and an optical disk approach is formed. The optical pickup characterized by 
making it not form an objective lens face shield In the part which has the predetermined width of face located In the 
upstream of an objective lens to a revolution of an optical disk among the disk side edge sides of the above- 
mentioned lens holder at least. 

[Claim 1 6] The optical pickup according to claim 1 5 characterized by forming the coating layer which changes from 
an Ingredient with slipping nature it is softer than the above-mentioned optical disk, and good to the above- 
mentioned objective lens face shield. 

[Claim 1 7] The optical pickup according to claim 1 6 characterized by making it not form an objective lens face shield 
in the part which has the predetermined width efface located in the downstream of an objective lens to a revolution 
of an optical disk among the disk side edge sides of the above-mentioned lens holder. 

[Claim 1 8] It Is disk drive equipment which equipped the signal record layer of the disk slewing gear made to rotate 
an optical disk and the above-mentioned revolving optical disk with the optical pickup which performs reading 
and/or record of a signal over the above-mentioned signal record layer by irradiating beam light. The objective lens 
with which the above-mentioned optical pickup irradiates beam light at the above-mentioned signal record layer. It 
has the lens holder which supports the above-mentioned objective lens, and the coating layer formed in the disk 
side edge side of a lens holder. I.e., the end face which counters an optical disk. The above-mentioned coating layer 
Disk drive equipment characterized by projecting In the optical disk side from the above-mentioned objective lens 
while being formed with an ingredient with slipping nature it Is softer than the above-mentioned optical disk, and 
good. 

[Claim 19] The above-mentioned coating layer is disk drive equipment according to claim 18 characterized by being 
located in an optical disk side from the part located in the upstream of an. objective lens to a revolution of an optical 
disk among the disk side edge sides of a lens holder. 

[Claim 20] The above-mentioned coating layer is disk drive equipment according to claim 1 8 characterized by being 
located in an optical disk side from the part located In the upstream and the downstream of an objective lens to a 
revolution of an optical disk among the disk side edge sides of a lens holder. 

[Claim 21] Disk drive equipment according to claim 18 characterized by the principal component of the above- 
mentioned coating layer being fluorine system resin. 

[Claim 22] Disk drive equipment according to claim 19 characterized by the principal component of the above- 
mentioned coating layer being fluorine system resin. 

[Claim 23] Disk drive equipment according to claim 20 characterized by the principal component of the above- 
mentioned coating layer being fluorine system resin. 

[Claim 24] Disk drive equipment according to claim 1 8 with which spacing between the objective lens In the 
condition that used the signal record layer for reading and/or record of a signal over the optical disk of about 100 
micrometers of wrap protection layer thickness before long by about 1.2mm in the diameter of about 120mm and 
thickness, and the focus servo has started, and a disk front face is characterized by spacing between about 150 
micrometers, a coating layer, and a disk front face being about 120 micrometers. 

[Claim 25] It is disk drive equipment which equipped the signal record layer of the disk slewing gear made to rotate 
an optical disk and the above-mentioned revolving optical disk with the optical pickup which performs reading 
and/or record of a signal over the above-mentioned signal record layer by Irradiating beam light. The objective lens 
with which the above-mentioned optical pickup irradiates beam light at the above-mentioned signal record layer, 
The lens holder which supports the above-mentioned objective lens, and the lens protector prepared in the lens 
holder so that the perimeter of the above-mentioned objective lens might be surrounded, It has the coating layer 
formed in the disk side edge side of a lens protector, i.e., the end face which counters an optical disk. The above- 
mentioned coating layer Disk drive equipment characterized by projecting in the optical disk side from the above- 
mentioned objective lens while being formed with an ingredient with slipping nature it is softer than the above- 
mentioned optical disk, and good. 

[Claim 26] The above-mentioned coating layer is disk drive equipment according to claim 25 characterized by being 
located in an optical disk side from the part located In the upstream of an objective lens to a revolution of an optical 
disk among the disk side edge sides of a lens protector. 

[Claim 27] The above-mentioned coating layer is disk drive equipment according to claim 25 characterized by being 
located in an optical disk side from the part located in the upstream and the downstream of an objective lens to a 
revolution of an optical disk among the disk side edge sides of a lens protector. 

[Claim 28] Disk drive equipment according to claim 25 characterized by the principal component of the above- 
mentioned coating layer being fluorine system resin. 

[Claim 29] Disk drive equipment according to claim 26 characterized by the principal component of the above- 
mentioned coating layer being fluorine system resin. 

[Claim 30] Disk drive equipment according to claim 27 characterized by the principal component of the above- 
mentioned coating layer being fluorine system resin. 

[Claim 31] Disk drive equipment according to claim 25 with which spacing between the objective lens in the 
condition that used the signal record layer for reading and/or record of a signal over the optical disk of about 100 
micrometers of wrap protection layer thickness before long by about 1 .2mm in the diameter of about 1 20mm and 
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thickness, and the focus servo ^^Htarted, and a disk front face is characterizeo^^Ppacing between about 150 
micrometers, a coating layer, an^a disk front face being about 1 20 micrometers. 

[Claim 32] It is disk drive equipment which equipped the signal record layer of the disk slewing gear made to rotate 
an optical disk and the above-mentioned revolving optical disk with the optical pickup which performs reading 
and/or record of a signal over the above-^mentioned signal record layer by irradiating beam light. The objective lens 
with which the above-mentioned optical pickup irradiates beam light at the above-mentioned signal record layer, 
Have the lens holder which supports the above-mentioned objective lens, and from an objective lens, bring the disk 
side edge side of the above-mentioned lens holder, i.e., the end face which counters an optical disk and is located in 
the perimeter of an objective lens, close to an optical disk, and it is arranged. The objective lens face shield which 
avoids the collision with an objective lens and an optical disk when a lens holder and an optical disk approach is 
formed. Disk drive equipment characterized by making it not form an objective lens face shjeld in the part which has 
the predetermined width of face located in the upstream of an objective lens to a revolution of an optical disk 
among the disk side edge sides of the above-mentioned lens holder at least. 

[Claim 33] Disk drive equipment according to claim 32 characterized by forming the coating layer which changes 
from an ingredient with slipping nature it is softer than the above-mentioned optical disk, and good to the above- 
mentioned objective tens face shield. 

[Claim 34] Disk drive equipment according to claim 33 characterized by making it not form an objective lens face 
shield in the part which has the predetermined width of face located in the downstream of an objective lens to a 
revolution of an optical disk among the disk side edge sides of the above-mentioned lens holder. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a new optical pickup and disk drive equipment. In detail, while 
avoiding the collision with an optical disk and an objective lens, it is related with the technique of aiming at 
prevention thru/or relief of an optical disk of breakage on a signal record layer. 
[0002] 

[Description of the Prior Art] As a mass information record medium, there are various optical disks, such as a disk 
of optical reading types, such as CD-ROM (Compact Disk Read Only Memory), CD-R (Compact Disk Recordable), 
CD-RW (Compact Disk Rewritable). DVD-ROM (Digital Versatile Disk Read Only Memory), and DVD-RW (Digital 
Versatile Disk Rewritable), and a magneto-optic disk, a phase change mold disk. 

[0003] If it is in the disk drive equipment which succeeds in the record and/or the playback to the above-mentioned 
optical disk, the focus servo for continuing connecting the focus of beam light is used for the signal record layer of 
an optical disk, but when a focus servo separates, the objective lens and the optical disk which are making beam 
light focus in the signal record layer of an optical disk collide, an optical disk and an objective lens receive breakage, 
and there is to which record and playback of a signal become impossible. 

[0004] So, if it is in the former, when the shock absorbing material which changes from the ingredient which has 
buffer nature, such as a nonwoven fabric and felt, to the field which countered the optical disk of the lens holder 
holding an objective lens is arranged and a focus servo separates, while avoiding that an objective lens collides with 
an optical disk by colliding with the above-mentioned shock absorbing material before an optical disk collides with an 
objective lens, it succeeds in the attempt which prevents that an optical disk gets damaged. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, if it is in the above-mentioned conventional disk drive 
equipment dust, such as waste thread, is ground from shock absorbing material, it disperses in equipment, and there 
is a problem of becoming the cause of failure. 

[0006] Moreover, in connection with the large capacity of an optical disk, and densification, spacing between 
workspaces, i.e.. the objective lens In the condition that the focus servo has started and a disk front face, is 
becoming narrow, and the danger of the collision with an objective lens and an optical disk has been increasing in 
recent years. 

[0007] And in connection with large capacity and densification, the thickness of the protective layer which has 
covered the signal record layer of an optical disk is becoming thin, and, for this reason, there is also a problem that 
the signal record layer of an optical disk tends to get damaged, and is becoming by the collision with an optical disk 
and an objective lens. 

[0008] Then, this invention makes it a technical problem to prevent thru/or mitigate breakage on the signal record 

layer of an optical disk while avoiding the collision with an optical disk and an objective lens. 

[0009] 

[Means for Solving the Problem] The objective lens which irradiates beam light at the signal record layer of an 
optical disk in order that this invention optical pickup may solve the above-mentioned technical problem, It has the 
lens holder which supports the above-mentioned objective lens, and the coating layer formed in the disk side edge 
side of a lens holder, i.e.. the end face which counters an optical disk. The above-mentioned coating layer While 
being formed with an ingredient with slipping nature it is softer than the above-mentioned optical disk, and good, it 
projects in the optical disk side from the above-mentioned objective lens. 

[0010] Therefore, since an optical disk contacts a coating layer before colliding with an objective lens even if a 
focus servo separates and an optical disk and an objective lens may approach, if it is in this invention optical pickup, 
the collision with an optical disk and an objective lens is avoidable. 

[001 1] Moreover, although an optical disk contacts a coating layer, since this coating layer is formed with the 
ingredient with slipping nature it is softer than an optical disk, and good, the breakage on an optical disk is slight and 
ends. 

[001 2] In order that another this invention optical pickup may solve the above-mentioned technical problem The 
objective lens which irradiates beam light at the signal record layer of an optical disk, and the lens holder which 
supports the above-mentioned objective lens. The lens protector prepared in the lens holder so that the perimeter 
of the above-mentioned objective lens might be surrounded. It has the coating layer formed in the disk side edge 
side of a lens protector, i.e., the end face which counters an optical disk. The above-mentioned coating layer While 
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being formed with an ingredient lUn slipping nature it is softer than the above-Tne^rohed optical disk, and good, it 
projects in the optical disk side from the above-mentioned objective lens. 

[0013] Therefore, since an optical disk contacts a coating layer before colliding with an objective lens even if a 
focus servo separates and an optical disk and an objective lens may approach, if it is in another this invention 
optical pickup, the collision with an optical disk and an objective lens is avoidable. 

[0014] Moreover, although an optical disk contacts a coating layer, since this coating layer is formed with the 
Ingredient with slipping nature it is softer than an optical disk, and good, the breakage on an optical disk is slight and 
ends. 

[001 5] In order that still more nearly another this invention optical pickup may solve the above-mentioned technical 
problem A signal record layer is equipped with the objective lens which irradiates beam light, and the lens holder 
which supports the above-mentioned objective lens. From an objective lens, bring the disk side edge side of the 
above-mentioned lens holder. I.e., the end face which counters an optical disk and Is located in the perimeter of an 
objective lens, close to an optical disk, and it is arranged. The objective lens face shield which avoids the collision 
with an objective lens and an optical disk when a lens holder and an optical disk approach is formed. It Is made not 
to form an objective lens face shield in the part which has the predetermined width of face located in the upstream 
of an objective lens to a revolution of an optical disk among the disk side edge sides of the above-mentioned lens 
holder at least. 

[0016] Therefore, since an optical disk contacts an objective lens face shield before colliding with an objective lens 
even if a focus servo separates and an optical disk and an objective lens may approach, if it Is in still more nearly 
another this invention optical pickup, the collision with an optical disk and an objective lens is avoidable. 
[0017] Moreover, in order that an optical disk may carry out field contact with an objective lens face shield, the 
breakage on an optical disk Is slight and ends. 

[0018] In order that this invention disk drive equipment may solve the above-mentioned technical problem, the 
signal record layer of the optical disk which is rotating with the disk slewing gear Is equipped with the optical pickup 
which performs reading and/or record of a signal over the above-mentioned signal record layer by irradiating beam 
light. The objective lens with which this optical pickup irradiates beam light at the above-mentioned signal record 
layer, It has the lens holder which supports the above-mentioned objective lens, and the coating layer formed in the 
disk side edge side of a lens holder, i.e., the end face which counters an optical disk. The above-mentioned coating 
layer While being formed with an ingredient with slipping nature it is softer than the above-mentioned optical disk, 
and good, it projects in the optical disk side from the above-mentioned objective lens. 

[0019] Therefore, since an optical disk contacts a coating layer before colliding with an objective lens even if a 
focus servo separates and an optical disk and an objective lens may approach, if rt is in this Invention disk drive 
equipment, the collision with an optical disk and an objective lens is avoidable. 

[0020] Moreover, although an optical disk contacts a coating layer, since this coating layer is formed with the 
ingredient with slipping nature it is softer than an optical disk, and good, the breakage on an optical disk is slight and 
ends. 

[0021] Moreover, in order that another this invention disk drive equipment may solve the above-mentioned technical 
problem The signal record layer of the optical disk which is rotating with the disk slewing gear is equipped with the 
optical pickup which performs reading and/or record of a signal over the above-mentioned signal record layer by 
irradiating beam light. The objective lens with which this optical pickup irradiates beam light at the above-mentioned 
signal record layer. The lens holder which supports the above-mentioned objective lens, and the lens protector 
prepared in the lens holder so that the perimeter of the above-mentioned objective lens might be surrounded. It has 
the coating layer formed in the disk side edge side of a lens protector, i.e.. the end face which counters an optical 
disk. The above-mentioned coating layer While being formed with an ingredient with slipping nature it is softer than 
the above-mentioned optical disk, and good, it projects in the optical disk side from the above-mentioned objective 
lens. . 

[0022] Therefore, since an optical disk contacts a coating layer before colliding with an objective lens even if a 
focus servo separates and an optical disk and an objective lens may approach, if it is in another this invention disk 
drive equipment, the collision with an optical disk and an objective lens is avoidable. 

[0023] Moreover, although an optical disk contacts a coating layer, since this coating layer is formed with the 
ingredient with slipping nature it is softer than an optical disk, and good, the breakage on an optical disk is slight and 
ends. 

[0024] Furthermore, another this invention disk drive equipment In order to solve the above-mentioned technical 
problem, the signal record layer of the optical disk which is rotating with the disk slewing gear is equipped with the 
optical pickup which performs reading and/or record of a signal over the above-mentioned signal record layer by 
irradiating beam light. The objective lens with which this optical pickup irradiates beam light at the above-mentioned 
signal record layer. Have the lens holder which supports the above-mentioned objective lens, and from an objective 
lens, bring the disk side edge side of the above-mentioned lens holder, i.e., the end face which counters an optical 
disk and is located in the perimeter of an objective lens, close to an optical disk, and it is arranged. The objective 
lens face shield which avoids the collision with an objective lens and an optical disk when a lens holder and an 
optical disk approach is formed. It is made not to form an objective lens face shield in the part which has the 
predetermined width of face located in the upstream of an objective lens to a revolution of an optical disk among 
the disk side edge sides of the above-mentioned lens holder at least. 

[0025] Therefore, since an optical disk contacts an objective lens face shield before colliding with an objective lens 
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even if a focus servo separates^BPan optical disk and an objective lens may apprlRh. if it is in still more nearly 
another this invention disk drive equipment, the collision with an optical disk and an objective lens is avoidable. 
[0026] Moreover, in order that an optical disk may carry out field contact with an objective lens face shield, the 
breakage on an optical disk is slight and ends. 
[0027] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention optical pickup and disk drive 
equipment is explained with reference to an accompanying drawing. 

[0028] Drawing 1 shows the gestalt of operation of disk drive equipment 1 roughly. This disk drive equipment 1 
performs the record and/or playback of a signal to an optical disk 2, and is equipped with the disk slewing gear 3 
and the optical pickup 4. 

[0029] As an optical disk 2. in addition, CD-ROM (Compact Disk Read Only Memory), CD-R (Compact Disk 
Recordable). CD-RW (Compact Disk Rewritable), DVD-ROM (Digital Versatile Disk Read Only Memory), Various 
optical disks, such as a disk of optical reading types, such as DVD-RW (Digital Versatile Disk Rewritable), and a 
magneto-optic disk, a phase change mold disk, can be mentioned, and the method or magnitude of record are not 
asked in this invention. 

[0030] Moreover, the equipment in which both playback besides playback or the equipment only for records and 
record are possible is contained in disk drive equipment 1, and it defers to it in the activity gestalt, and it is not 
asked about business and how [ portable ]. 

[0031] And if It is in the above-mentioned disk drive equipment 1» an optical disk 2 rotates with the disk slewing 
gear 3, and the record and/or reading of a signal to an optical disk 2 are made by the optical pickup 4 which moves 
to radial [ of the optical disk 2 under revolution ]. 

[0032] The disk slewing gear 3 is equipped with the turntable 7 which rotates with the spindle motor 6 arranged on a 
chassis 5, and this spindle motor 6, and an optical disk 2 rotates it in the condition of having been held on the 
above-mentioned turntable 7. 

[0033] The optical pickup 4 is constituted on the slide base 8, and migration to radial [ of the optical disk 2 held at 
the above-mentioned turntable 7 with the guide shaft 9 prepared in the chassis 5 and the delivery screw 10 ] of a 
slide base 8 is enabled. That is, end section 8a of a slide base 8 engages with the guide shaft 9 free [ sliding ], and 
other end 8b of a slide base 8 is screwed in the delivery screw 10. And since the shaft orientations 2 of the delivery 
screw 10, i.e., the optical disk on a turntable 7. are radially sent for other end 8b of a slide base 8 when the delivery 
screw 10 rotates by the delivery motor 1 1 and the delivery screw 10 rotates, end section 8a of a slide base 8 will 
also be slid in this direction, consequently the optical pickup 4 will move to radial [ of the optical disk 2 on a 
turntable 7 ]. 

[0034] In addition, it is what showed an example of the device in which the optical disk 2 on a turntable 7 sends the 
optical pickup 4 to drawing 1 radially, and the device in which the optical disk 2 on a turntable 7 sends the optical 
pickup 4 radially is not limited to what is shown in drawing 1 . 

[0035] The outline of the configuration of the optical pickup 4 is shown in drawing 2 . 

[0036] The optical pickup 4 is equipped with a laser light source 1 2, for example, semiconductor laser, a 

photodetector 13, a beam splitter 14, the starting mirror 15, and an objective lens 16. 

[0037] And a beam splitter 14 is penetrated and started, 90 degrees of optical paths can be risen by the mirror 15. 
and it is condensed by signal record layer 2a of an optical disk 2 with an objective lens 1 6, and the reflective laser 
beam 1 8 reflected by signal record layer 2a of an optical disk 2 is reflected by the beam splitter 1 4 through an 
objective lens 1 6 and the starting mirror 1 5. and the laser beam 1 7 outputted from the laser light source 1 2 is 
received by the photodetector 1 3. And a focal error signal and a tracking error signal are acquired by light-receiving 
of the above-mentioned reflective laser beam 18 by the photodetector 13. and a regenerative signal is acquired at 
the time of playback. And it succeeds in reading (playback) of the signal currently recorded on signal record layer 2a 
of an optical disk 2 by processing a regenerative signal. 

[0038] the direction where the above-mentioned objective lens 1 6 is parallel to signal record layer 2a of the optical 
disk 2 held by the biaxial actuator 1 9 at the direction of focusing, i.e.. the direction which carries out disjunction to 
signal record layer 2a of the optical disk 2 held at the turntable 7, and the direction 7 of tracking, i.e.. a turntable, — 
migration — it is supported controllable. 

[0039] The biaxial actuator 1 9 is equipped with moving part 20. and the objective lens 1 6 is supported by this 
moving part 20 through the lens holder 21 . The above-mentioned moving part 20 is supported through the 
suspensions 23 and 23 which consist of a wire rod which has thin elasticity in the fixed supporter 22 to a slide base 
8. and ... free [ migration in the direction of focusing (refer to drawing 2 Nakaya mark F), and the direction of 
tracking (refer to drawin g 2 Nakaya mark T) ]. The magnetic circuit which is not illustrated is formed in the biaxial 
actuator 19. and the above-mentioned magnetic circuit drives based on the focusing error signal and tracking error 
signal which are acquired from the above-mentioned photodetector 1 3. And by it Moving part 20 moves slightly in 
the above-mentioned focusing direction and the direction of tracking. It is controlled to trace the recording track 
with which the laser beam 17 irradiated by signal record layer 2a of an optical disk 2 with an objective lens 16 was 
formed in the above-mentioned signal record layer 2a, or the groove for advice, and to connect a focus on a 
recording track or the groove for advice. 

[0040] In addition, the configuration of the optical pickup 4 shown in drawing 2 shows a basic configuration, and 
various modification is possible for it. For example, modification of making the optical element except having 
described above in the optical path with a laser light source and the photodetector from a laser light source to 
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[ optical path ] a photo detectoi^BD ugh an optical disk in using the laser coupler |WRed by one **** intervene etc. 
is possible instead of forming a laser light source 12 and a photodetector 13 separately. 
[0041] This invention has the description in the lens holder 21 holding an objective lens 16. 
[0042] Drawing 3 and drawing 4 show the gestalt of the 1st operation. 

[0043] A lens holder 21 is formed with synthetic resin, for example, ABS plastics, and is carrying out the shape of a 
cylinder mostly. And the objective lens 16 is held at feed-hole 21a of a lens holder 21. The objective lens 16 is 
considered as the two-sheet configuration which consists of so-called front ball 16a and back ball 16b, in order to 
enlarge the diameter of opening (refer to drawing 4 ). 

[0044] And the coating layer 24 is formed in end-face 21b which counters the disk side edge side of a lens holder 
21, i.e.. an optical disk. This coating layer 24 is formed with the ingredient with slipping nature it is softer than an 
optical disk 2. and good. As a coating material for forming this coating layer, the coating material of the fluororesin 
system which uses fluorine system resin as a principal component can be considered, for example. And the coating 
layer 24 is made into the condition of having projected in the optical disk 2 side rather than front ball 1 6a of an 
objective lens 16. 

[0045] If it is in the gestalt of implementation of the above 1 st since the coating layer 24 formed in disk side edge 
side 21b of a lens holder 21 projects in the optical disk 2 side from the objective lens 16 Since the coating layer 24 
collides with an optical disk 2 before an objective lens 1 6 collides with an optical disk 2 when a focus servo 
separates Since an objective lens 16 is not damaged and an optical disk 2 collides with the coating layer 24 which 
consists of the good ingredient of slipping nature softer than an optical disk 2 and, an optical disk 2 cannot get 
damaged easily, either, and the danger that reading of a signal will become impossible by collision can be decreased. 
[0046] Drawing 5 shows the gestalt of operation of the 2nd of this invention. 

[0047] The above-mentioned coating layer 24 is formed in the part except partial 21c (henceforth a "level 
difference side") to which lens-holder 21 A concerning the gestalt of this 2nd operation is located in the upstream of 
an objective lens 1 6 to a revolution (an arrow head R shows a hand of cut) of an optical disk 2 among disk side edge 
side 21b. And the coating layer 24 is made into the condition of having projected in the optical disk 2 side rather 
than front ball 1 6a of an objective lens 1 6. 

[0048] Drawing 6 and drawing 7 explain below the semantics in which the above-mentioned level difference side 21c 
was formed. 

[0049] In the thing 21 concerning the gestalt of the 1st operation shown in the thing which does not have level 
difference side 21c, i.e.. drawing 4 , and drawing 5 The inside of the coating layer 24. It is dust etc. to the part 
located in the upstream of an objective lens 1 6 to a revolution of an optical disk 2 (an optical disk 2 by colliding with 
the coating layer 24 etc.). If a focus servo separates and an optical disk 2 approaches an objective lens 1 6 when the 
optical disk 2 to produce and the coating layer 24 can be deleted and dust 25 and 25, and ... exist (refer to 

drawing 6 (a)) An optical disk 2 will collide with the coating layer 24, and will blow away to the downstream of an 
optical disk's 2 a revolution of 25. 25, and .... such as dust which suited on the coating layer 24. And since the 
location where 25, 25, and .... such as dust, existed is located in optical disk 2 approach from the objective lens 1 6 
25, 25, and such as dust blown away the account of a top, appear on an objective lens 1 6 (refer to drawing 6 (b)). 
The laser beam 17 which 25, 25, and .... such as this dust, penetrate an objective lens 16, and goes will be covered 
(refer to drawing 6 (c)). and trouble will be caused to reading and/or record of a signal. 

[0050] However, although shown in the gestalt of the 2nd operation, if it has level difference side 21c like into the 
part which is equivalent to the upstream of an objective lens 1 6 to a revolution of an optical disk 2 Since this level 
difference side 21c is in the location more distant than the coating layer 24 from an optical disk 2 Even if 25, 25. 
and such as dust, appear on this level difference side 21c (refer to drawi ng 7 (a)), a focus servo separates, an 
optical disk 2 approaches an objective lens 16 and it collides with the coating layer 24 Since level difference side 
21 c in which 25, 25, and .... such as dust, are located is in the location more distant than the coating layer 24 from 
an optical disk 2 The laser beam 1 7 which 25, 25, and .... such as this dust, are not blown away by the downstream 
of a revolution of an optical disk 2 (refer to drawing 7 (b)), therefore 25, 25, and .... such as the above-mentioned 
dust, penetrate an objective lens 1 6, and goes is not covered (refer to drawing 7 (c)). 
[0051] Drawing 8 shows the modification of the gestalt of the 2nd operation. 

[0052] If it is in lens-holder 21 A' concerning this modification, partial 21c' located in the upstream from an objective 
lens 1 6 to a revolution of an optical disk 2 among disk side edge sides is made into the level difference side in a 
location distant from an optical disk 2 from other parts, and the coating layer 24 is formed in the whole disk side 
edge side of lens-holder 21 A'. Then, thing 24a formed in above-mentioned level difference side 21c' among the 
coating layers 24 will be located in the location more distant than what was formed in other parts from an optical 
disk 2. The same effectiveness as lens^holder 21 A which starts the gestalt of the 2nd operation by this will be done 
so. 

[0053] Moreover, in this modification, it does not need to be masked for forming the coating layer 24 selectively, but 

formation of the coating layer 24 becomes easy. 

[0054] Drawing 9 shows the gestalt of the 3rd operation, 

[0055] The above-mentioned coating layers 24 and 24 are formed in the part except 21 d (henceforth a 
"downstream level difference side") of parts located in partial 21c (level difference side) and the downstream to 
which lens-holder 21 B concerning the gestalt of this 3rd operation is located in the upstream of an objective lens 16 
to a revolution (an arrow head R shows a hand of cut) of an optical disk 2 among disk side edge side 21 b. And the 
coating layers 24 and 24 are made into the condition of having projected in the optical disk 2 side rather than front 
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ball 1 6a of an objective lens 1 6 
[0056] In lens-holder 21 B concerning the gestalt of this 3rd operation, although level difference side 21c of the 
upstream does the same effectiveness so also in the gestalt of implementation of the above 2nd, 21 d of level 
difference sides of the downstream does not have a special function especially. However, although It usually applies 
a masking technique in forming the coating layer 24 in disk side edge side 21b of lens-holder 21 B selectively 
Upstream level difference side 21c and an objective lens 16 rather than it performs wrap masking 26 (refer to the 
slash section of drawing 10 (a)) Masking 27 (refer to the slash section of drawing 10 (b)) from upstream level 
difference side 21c to 21 d of downstream level difference sides through an objective lens 16 is performed, and 
precision is [ direction ] loose, it ends, and formation cost of the coating layer 24 can be made cheap. Moreover, 
there is also little amount of the coating material used, and It ends. And while the coating layers 24 and 24 avoid the 
collision with an optical disk 2 and an objective lens 1 6. in the effectiveness which makes slight breakage on the 
optical disk 2 at the time of a collision, it is completely same with the gestalt of the 1st operation, the gestalt of the 
2nd operation, or the thing that cuts. 

[0057] Drawing 1 1 shows the modification of the gestalt of the 3rd operation. 

[0058] If it is in lens-holder 21 B* concerning this modification Partial 21 d' located in partial 21c' (level difference 
side) and the downstream which are located in the upstream from an objective lens 16 to a revolution of an optical 
disk 2 among disk side edge sides (it is hereafter called a "downstream level difference side".) It considers as the 
level difference side in a location distant from an optical disk 2 from other parts, and the coating layer 24 is formed 
in the whole disk side edge side of lens-holder 21 B'. Then, the things 24a and 24a formed in above-mentioned level 
difference side 21c' and 21 d' among the coating layers 24 will be located in the location more distant than what was 
formed in other parts from an optical disk 2. The same effectiveness as lens-holder 21 B which starts the gestalt of 
the 3rd operation by this will be done so. 

[0059] Moreover, in this modification, it does not need to be masked for forming the coating layer 24 selectively, but 
formation of the coating layer 24 becomes easy. 

[0060] Drawing 12 and drawing 13 show the lens holder which becomes the origin of the gestalt of operation of the 
4th of this invention. 

[0061] Lens-holder 21 X consists of the body 28 of a holder, and the lens protector 29. 

[0062] The body 28 of a holder consisted of narrow diameter portion 28b which follows this major diameter 28a and 
major diameter 28a upside, and the appearance of narrow diameter portion 28b has succeeded In the round shape. 
And the objective lens 16 (front ball 16a and back ball 16b) is supported by feed-hole 28c which penetrated the 
core of the body 28 of a holder. 

[0063] The lens protector 29 has succeeded In the shape of an annulus ring, and the bore is slightly enlarged from 
the outer diameter of narrow diameter portion 28b of the body 28 of a holder. This lens protector 29 is being fixed 
to the body 28 of a holder by adhesion etc. in the condition of having been attached outside the narrow diameter 
portion 28b. And in the condition that the lens protector 29 was fixed to the body 28 of a holder, disk side edge side 
29a of the lens protector 29 projects in the optical disk 2 side from the objective lens 1 6 (specifically disk side edge 
side of front ball 1 6a). 

[0064] Compared with the former, an Improvement of a marked collision-proof property Is found by using lens- 
holder 21 X which adopted the above-mentioned structure and formed the lens protector 29 by fluorine system 
resin. That is, reading did not become impossible although there was a read error of a signal, if it was in some which 
formed the lens protector 29 by fluorine system resin although reading of a signal was almost impossible when the 
number of read errors of the signal after making an optical disk and an objective lens collide 1 000 times was 
measured, if it was in the conventional thing. In addition, measurement of the number of read errors of the signal 
after a collision Is explained to a detail later. 

[0065] Drawing 14 and drawing 15 show the gestalt of the 4th operation. 

[0066] Lens-holder 21 C concerning the gestalt of the 4th operation has the structure fundamentally shown in 
drawing 12 and drawing 13 . and the coating layer 30 is formed in disk side edge side 29a of the lens protector 29. 
This coating layer 30 is formed with the ingredient with slipping nature it is softer than an optical disk 2. and good. 
As a coating material for forming this coating layer 30, the coating material of the fluororesin system which uses 
fluorine system resin as a principal component can be considered, for example. And the coating layer 30 is made 
into the condition of having projected in the optical disk 2 side rather than front ball 16a of an objective lens 16. 
[0067] In addition, although it considered as the condition that disk side edge side 29a of the lens protector 29 
projected in the optical disk 2 side rather than front ball 16a of an objective lens 16 in lens-holder 21 X shown in 
drawing 12 and drawing 13 If It Is In lens-holder 21 C concerning the gestalt of this 4th operation Disk side edge side 
29a of the lens protector 29 does not need to project in an optical disk 2 side rather than front ball 1 6a of an 
objective lens 16. The coating layer 30 formed in this disk side edge side 29a should just be made into the condition 
of having projected in the optical disk 2 side rather than front ball 1 6a of an objective lens 1 6. 
[0068] If it is in the gestalt of implementation of the above 4th. since the coating layer 30 formed in disk side edge 
side 29a of the lens protector 29 of lens-holder 21 C projects In the optical disk 2 side from the objective lens 16 
Since the coating layer 30 collides with an optical disk 2 before an objective lens 1 6 collides with an optical disk 2 
when a focus servo separates Since an objective lens 1 6 Is not damaged and an optical disk 2 collides with the 
coating layer 30 which consists of the good ingredient of slipping nature softer than an optical disk 2 and, an optical 
disk 2 cannot get damaged easily, either, and the danger that reading of a signal will become impossible by collision 
can be decreased. 
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[0069] Drawing 16 shows the gl^^^ of the 5th operation. 
[0070] The above-mentioned coating layer 30 is formed in the part except partial 29b (henceforth a "level 
difference side") to which lens-holder 21 D concerning the gestalt of this 5th operation is located in the upstream of 
an objective lens 1 6 to a revolution (an arrow head R shows a hand of cut) of an optical disk 2 among disk side edge 
side 29a of the lens protector 29. And the coating layer 30 is made into the condition of having projected in the 
optical disk 2 side rather than the objective lens 16. 

[0071] The semantics in which the above-mentioned level difference side 29b was formed is the same with having 
explained previously by drawing 6 and drawing 7 . 

[0072] Namely, since this level difference side 29b is in the location more distant than the coating layer 30 from an 
optical disk 2 when it has level difference side 29b into the part which is equivalent to the upstream of an objective 
lens 16 to a revolution of an optical disk 2 Even if a focus servo separates, an optical disk 2 approaches an 
objective lens 1 6 and it collides with the coating layer 30 in the condition that dust etc. appears on this level 
difference side 29b Since level difference side 29b in which dust etc. is located is in the location more distant than 
the coating layer 30 from an optical disk 2 This dust etc. is not blown away by the downstream of a revolution of an 
optical disk 2, therefore does not cover the laser beam 1 7 which the above-mentioned dust etc. penetrates an 
objective lens 1 6, and goes. 

[0073] Drawing 17 shows the gestalt of the 6th operation. 

[0074] The above-mentioned coating layers 30 and 30 are formed in the part except partial 29c (downstream level 
difference side) located in partial 29b (level difference side) and the downstream to which lens-holder 21 E 
concerning the gestalt of this 6th operation is located in the upstream of an objective lens 1 6 to a revolution (an 
arrow head R shows a hand of cut) of an optical disk 2 among disk side edge side 29a of the tens protector 29. And 
the coating layers 30 and 30 are made into the condition of having projected in the optical disk 2 side rather than 
the objective lens 1 6. 

[0075] Lens-holder 21 E concerning the gestalt of this 6th operation does so the same effectiveness as the above- 
mentioned lens-holder 21 B concerning the gestalt of the 3rd operation. 

[0076] What has next the structure shown in drawing 12 and drawing 13 , and formed the lens protector 29 by floor 
Iine3093 (product name of the fluorine system resin by NTN Corp.). respectively (sample 1), Have the structure of 
the thing (sample 2) formed by FE5000 (product name of the fluorine system resin by NTN Corp.), and the gestalt of 
the 4th operation, and the lens protector 29 is formed with ABS plastics. The thing (sample 3) in which the coating 
layer 30 which uses fluorine system resin as a principal component was formed is prepared, and the result of having 
measured the number of the signal read errors after making an optical disk 2 colliding with each sample is shown in 
drawing 18 thru/or drawing 20. 

[0077] When the detail of the above-mentioned measurement is explained, the used optical disk The abbreviation 
diameter of 120mm, It is the optical disk of the high density record which has a configuration with a thickness of 
about 1 .2mm (about 1 00 micrometers in thickness [ Inside ] of protective layer 2b). Spacing between the objective 
lens in the condition that the focus servo has started, and surface 2c of an optical disk (workspace) About 1 50 
micrometers. Spacing between surface 2c of an optical disk 2 and the lens protector 29 (or coating layer 30 formed 
in the lens protector 29) About 1 20 micrometers. Spacing between the disk side edge side (or disk side edge side of 
the coating layer 30) of the lens protector 29 and an objective lens 1 6 read the signal as about 30 micrometers 
(refer to drawing 15 ). 

[0078] And after making it collide 1 .000 times about a sample 1 and a sample 2 How many signal read errors per one 
truck there were [ sample / 1 ] about the odd number truck between the No. 27000 truck and the No. 28000 truck 
Moreover, how many signal read errors per one truck there were [ sample / 2 ] about the odd number truck of a 
before [ from the No. 19000 truck / the No. 20000 truck ] It measures, respectively how many signal read errors per 
one truck after making it collide 2,000 times about a sample 3. there were about the odd number truck of a before 
[ from the No. 62000 truck / the No. 63000 truck ]. In addition, if it is made to collide once, an optical disk 2 will 
cover the width of face for about 24.000 trucks, and will receive breakage. 

[0079] And from drawing 18 , a truck number is shown on an axis of abscissa, and the number of the read error of a 
signal is shown on an axis of ordinate in each drawing of drawing 20 , and the line of 3.00E-03 shows the desired 
value permitted on a specification. In addition, a signal cannot be read at all for after 1,000 collisions by the result of 
having performed measurement same about the conventional optical pickup. 

[0080] Although there were a maximum of 1 2000 or more signal read errors per one truck as I understood from 
drawing 18 if it was in the sample 1, reading of a signal did not become impossible at all. 

[0081] It was below desired value by almost ail trucks, and the trucks from which the signal read error beyond 
desired value is started were few as drawing 19 showed, if it was in a sample 2. 

[0082] Also after making it collide no less than 2,000 times which is twice the count of a collision of a sample 1 and 
a sample 2 if it was in the sample 3 as I understand from drawing 20 , the count of a signal read error was less than 
desired value with all trucks, and the very good result was able to be obtained. 
[0083] Drawing 21 and drawing 22 show the gestalt of operation of the 7th of this invention. 

[0084] Lens-holder 21 F concerning the gestalt of this 7th operation are formed as 21f of objective lens face shields 
in which the part except partial 21 e (henceforth a "level difference side") located in the upstream of an objective 
lens 16 to a revolution (an arrow head R shows a hand of cut) of an optical disk 2 among disk side edge side 21b 
approaches an optical disk 2. and is located from level difference side 21 e. 21f of objective lens face shields is made 
into the condition of having projected in the optical disk 2 side rather than front ball 1 6a of an objective lens 1 6. 
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[0085] In order that 21f of obje^^^lens face shields may collide with an optical oHR before an objective lens 16 
collides with an optical disk 2 when a focus servo separates since 21f of objective lens face shields formed in disk 
side edge side 21b of lens-holder 21 F projects in the optical disk 2 side from the objective lens 16. if it is in the 
gestatt of implementation of the above 7th, an objective lens 1 6 is not damaged. 

[0086] Moreover, if it is in the gestalt of the 7th operation, since an optical disk 2 carries out field contact with 21 f 
of objective lens face shields, breakage on an optical disk 2 can be made slight. 

[0087] In addition, in order to aim at relief of breakage on the optical disk 2 concerned by the collision with lens- 
holder 21 F and an optical disk 2, 21f of objective lens face shields may be formed with the good ingredient of 
slipping nature softer than an optical disk 2 and. 

[0088] Since the semantics in which the above-mentioned level difference side 21 e was formed is the same as that 
of the above-mentioned thing explained by drawin g 6 and drawing 7 in the gestalt of the 2nd operation and level 
difference side 21 e is in a location distant from an optical disk 2 from 21f of objective lens face shields When 25, 25, 
and .... such as dust, appear on this level difference side 21 e, even if a focus servo separates, an optical disk 2 
approaches an objective lens 16 and it collides with 21f of objective lens face shields The laser beam 17 which 25, 
25, and .... such as this dust, are not blown away by the downstream of a revolution of an optical disk 2. and 25, 25, 
and such as dust, penetrate an objective lens 1 6, and goes is not covered. 

[0089] Although a laser beam 1 7 has the core of an objective lens 1 6 penetrated, the transparency field E of the 
laser light 1 7 in lens side 1 6c by the side of the optical disk 2 of the objective lens 1 6 in this case (field enclosed 
with a dashed line) is shown in drawing 21 and drawing 22 . 

[0090] Therefore, although 25, 25, and such as dust which appeared in 21f of objective lens face shields, may be 
blown away by the downstream of a revolution of an optical disk 2 when a focus servo separates, an optical disk 2 
approaches an objective lens 16 and it collides with lens-holder 21 F Since 25, 25, and .... such as dust which 
appeared in level difference side 21 e. are not blown away by the downstream of a revolution of an optical disk 2. 
width of face W of the edge by the side of the inner circumference of level difference side 21 e of lens-holder 21 F 
can be made narrower than the diameter D1 of an objective lens 16. However, when blown away by the downstream 
of 25, 25, and ...'s. such as dust's which appeared in 21f of objective lens face shields, a revolution of an optical disk 
2. in order to make it not cover the transparency field E, as for the width of face W of the edge by the side of the 
inner circumference of level difference side 21 e of lens-holder 21 F, it is desirable to make it larger than the 
diameter D2 of the transparency field E. 

[0091] In addition, the coating layer which consists of the coating material of an ingredient with slipping nature it is 
softer than an optical disk 2, and good, for example, the fluorine system resin which uses the above-mentioned 
fluorine system resin as a principal component, may be formed in 21 f of objective lens face shields of above- 
mentioned lens-holder 21 F. 

[0092] When a focus servo separates by forming such a coating layer in 21 f of objective lens face shields, since an 
optical disk 2 collides with the coating layer concerned, an optical disk 2 cannot get damaged easily and it can 
decrease the danger that reading of a signal will become impossible by collision. 
[0093] Drawing 23 and drawing 24 show the gestalt of operation of the 8th of this invention. 

[0094] Lens-holder 21 G concerning the gestalt of this 8th operation consist of the rectangle-like section 31 which 
succeeds in the abbreviation plate-like arranged at an optical disk 2 side, and the body 32 arranged on both sides of 
this rectangle-like section 31 in the opposite hand of an optical disk 2. Partial 31b to which lens-holder 21 G are 
located in the upstream of an objective lens 1 6 to a revolution (an arrow head R shows a hand of cut) of an optical 
disk 2 among disk side edge side 31a of the rectangle-like section 31, The parts 31d and 31e (Parts 31b. 31c. 31d. 
and 31 e are hereafter called "level difference side".) in the location which intersects perpendicularly to partial 31c, 
and partial 31b and partial 31c which are located in the downstream of an objective lens 16 The part divided into 
four removed is formed as the objective lens face shields 31 f and 31 f which approach an optical disk 2 and are 
located from the level difference sides 31b. 31c. 31 d, and 31 e. and ... It considers as the objective lens face shields 
31f and 31f and the condition that ... projected in the optical disk 2 side rather than front ball 16a of an objective 
lens 16. 

[0095] In order that any of the objective lens face shields 31 f and 31 f and ... they are may collide with an optical 
disk 2 before an objective lens 1 6 collides with an optical disk 2 when a focus servo separates since the objective 
fens face shields 31f and 31f and ... which were formed in disk side edge side 31a of lens-holder 21 G project in the 
optical disk 2 side from the objective lens 1 6, if it is In the gestalt of implementation of the above 8th, an objective 
lens 1 6 is not damaged. 

[0096] Moreover, if it is in the gestalt of the 8th operation, since an optical disk 2 carries out field contact with the 
objective lens face shields 31 f and 31 f and breakage on an optical disk 2 can be made slight. 
[0097] In addition, in order to aim at relief of breakage on the optical disk 2 concerned by the collision with lens- 
holder 21 G and an optical disk 2, the objective lens face shields 31 f and 31 f and ... may be formed with the good 
ingredient of slipping nature softer than an optical disk 2 and. 

[0098] The semantics in which the above-mentioned level difference side 31b was formed is the same as that of the 
above-mentioned thing explained in the gestalt of the 7th operation. 

[0099] Moreover, width-ofH'ace W' of level difference side 31b of lens-holder 21 G is narrower than the diameter D1 
of an objective lens 1 6. and is made larger than the diameter D2 of the transparency field E by the same reason as 
the gestalt of implementation of the above 7th. 

[0100] In addition, the coating layer which consists of the coating material of the fluorine system resin which uses 
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as a principal component, the iim^ient with slipping nature it is softer than an o^Hff disk 2 to the objective lens 
face shields 31 f and 31 f and .... and good, for example, above-mentioned fluorine system resin, of above-mentioned 
lens-holder 21 G, may be formed. 

[0101] When a focus servo separates by forming such a coating layer in the objective lens face shields 31f and 31f 
and .... since an optical disk 2 collides with the coating layer concerned, an optical disk 2 cannot get damaged easily 
and it can decrease the danger that reading of a signal will become impossible by collision. 

[0102] In lens-holder 21 G concerning the gestalt of this 8th operation, level difference side 31c of the downstream 
does not have a special function especially. However, when forming a coating layer selectively, the precision at the 
time of masking is loose like the above-mentioned lens-holder 21 B concerning the gestalt of the 3rd operation, it 
ends, and the effectiveness that formation cost of a coating layer can be made cheap is done so. 
[0103] In addition, it passes over no concrete configurations of each part shown in the above-mentioned gestalt of 
each operation to what showed a mere example of the somatization performed by facing carrying out this Invention, 
and the technical range of this invention is not restrictively interpreted by these. 
[0104] 

[Effect of the Invention] So that clearly from the place indicated above this invention optical pickup The objective 
lens which is the optical pickup which performs reading and/or record of a signal over the above-mentioned signal 
record layer by irradiating beam light at the signal record layer of an optical disk, and Irradiates beam light at the 
above-mentioned signal record layer. It has the lens holder which supports the above-mentioned objective lens, and 
the coating layer formed in the disk side edge side of a lens holder. I.e., the end face which counters an optical disk. 
The above-mentioned coating layer While being formed with an ingredient with slipping nature it is softer than the 
above-mentioned optical disk, and good, it is characterized by projecting in the optical disk side from the above- 
mentioned objective lens. 

[0105] Therefore, since an optical disk contacts a coating layer before colliding with an objective lens even if a 
focus servo separates and an optical disk and an objective lens may approach, if It is in this Invention optical pickup, 
the collision with an optical disk and an objective lens Is avoidable. 

[01 06] Moreover, although an optical disk contacts a coating layer, since this coating layer is formed with the 
ingredient with slipping nature it is softer than an optical disk, and good, the breakage on an optical disk Is slight and 
ends. 

[01 07] If it is in invention indicated by claim 2, since the above-mentioned coating layer Is located in an optical disk 
side from the part located in the upstream of an objective lens to a revolution of an optical disk among the disk side 
edge sides of a lens holder, rt is avoidable that the dust adhering to the disk side edge side of a lens holder etc. 
adheres to an objective lens by the collision with an optical disk. 

[0108] If it is in invention indicated by claim 3. since the above-mentioned coating layer is located in an optical disk 
side from the part located in the upstream and the downstream of an objective lens to a revolution of an optical disk 
among the disk side edge sides of a lens holder While it is avoidable that the dust adhering to the disk side edge side 
of a lens holder etc. adheres to an objective lens by the collision with an optical disk, there is little amount of the 
ingredient used which formation of a coating layer becomes easy and forms a coating layer, and it ends. 
[0109] If it is in invention indicated by claim 4 thru/or claim 6. since the principal component of the above- 
mentioned coating layer Is fluorine system resin, breakage done to an optical disk by collision can be lessened 
extremely. 

[01 10] If It Is In invention indicated by claim 7, a signal record layer Is used for reading and/or record of a signal 
over the optical disk of about 100 micrometers of wrap protection layer thickness before long by about 1.2mm in the 
diameter of about 120mm. and thickness. Since spacing between about 150 micrometers, a coating layer, and a disk 
front face is about 1 20 micrometers, spacing between the objective lens in the condition that the focus servo has 
started, and a disk front face Reading and/or record of the high density of a signal are possible, and breakage on an 
optical disk can be suppressed few also without regards to buildup of the danger of the collision with the optical disk 
and lens holder by narrow-izing of the workspace accompanying densiflcation. 

[01 11] So that clearly from the above-mentioned place another this invention optical pickup The objective lens 
which is the optical pickup which performs reading and/or record of a signal over the above-mentioned signal record 
layer by irradiating beam light at the signal record layer of an optical disk, and irradiates beam light at the above- 
mentioned signal record layer. The lens holder which supports the above-mentioned objective lens, and the lens 
protector prepared in the lens holder so that the perimeter of the above-mentioned objective lens might be 
surrounded. It has the coating layer formed in the disk side edge side of a lens protector, i.e., the end face which 
counters an optical disk. The above-mentioned coating layer While being formed with an ingredient with slipping 
nature it is softer than the above-mentioned optical disk, and good, it is characterized by projecting in the optical 
disk side from the above-mentioned objective lens. 

[01 1 2] Therefore, since an optical disk contacts a coating layer before colliding with an objective lens even if a 
focus servo separates and an optical disk and an objective lens may approach. If it is in another this invention 
optical pickup, the collision with an optical disk and an objective lens is avoidable. 

[01 1 3] Moreover, although an optical disk contacts a coating layer, since this coating layer is formed with the 
ingredient with slipping nature it is softer than an optical disk, and good, the breakage on an optical disk is slight and 
ends. 

[0114] If rt is in invention indicated by claim 9. since the above-mentioned coating layer is located In an optical disk 
side fi^om the part located in the upstream of an objective lens to a revolution of an optical disk among the disk side 
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edge sides of a lens protector, ^^pivoidable that the dust adhering to the disk si^^^ge side of a lens protector 
etc. adheres to an objective lens by the collision with an optical disk. 

[0115] If It is in invention Indicated by claim 10, since the above-mentioned coating layer Is located In an optical disk 
side from the part located in the upstream and the downstream of an objective lens to a revolution of an optical disk 
among the disk side edge sides of a lens protector While it is avoidable that the dust adhering to the disk side edge 
side of a lens protector etc. adheres to an objective lens by the collision with an optical disk, there is little amount 
of the ingredient used which formation of a coating layer becomes easy and forms a coating layer, and it ends. If it is 
In invention Indicated by claim 1 1 thru/or claim 1 3, since the principal component of the above-mentioned coating 
layer is fluorine system resin, breakage done to an optical disk by collision can be lessened extremely. 
[01 16] If it is in invention indicated by claim 14, a signal record layer is used for reading and/or record of a signal 
over the optical disk of about 100 micrometers of wrap protection layer thickness before long by about 1.2mm In the 
diameter of about 1 20mm, and thickness. Since spacing between about 150 micrometers, a coating layer, and a disk 
front face is about 1 20 micrometers, spacing between the objective lens in the condition that the focus servo has 
started, and a disk front face Reading and/or record of the high density of a signal are possible, and breakage on an 
optical disk can be suppressed few also without regards to buildup of the danger of the collision with the optical disk 
and lens holder by narrowHzing of the workspace accompanying densification. 

[01 17] So that clearly from the above-mentioned place still more nearly another this invention optical pickup The 
objective lens which is the optical pickup which performs reading and/or record of a signal over the above- 
mentioned signal record layer by irradiating beam light at the signal record layer of an optical disk, and irradiates 
beam light at the above-mentioned signal record layer. Have the lens holder which supports the above-mentioned 
objective lens, and from an objective lens, bring the disk side edge side of the above-mentioned lens holder. I.e., the 
end face which counters an optical disk and is located in the perimeter of an objective lens, close to an optical disk, 
and it is arranged. The objective lens face shield which avoids the collision with an objective lens and an optical disk 
when a lens holder and an optical disk approach is formed. It is characterized by making It not form an objective lens 
face shield at the part which has the predetermined width of face located in the upstream of an objective lens to a 
revolution of an optical disk among the disk side edge sides of the above-mentioned lens holder at least. 
[01 18] Therefore, since an optical disk contacts an objective lens face shield before colliding with an objective lens 
even if a focus servo separates and an optical disk and an objective lens may approach, if it is In still more nearly 
another this invention optical pickup, the collision with an optical disk and an objective lens can be avoided, and an 
objective lens is not damaged. 

[0119] Moreover, since an optical disk carries outfield contact with an objective lens face shield, it can make 
breakage on an optical disk slight. 

[01 20] If it was in invention indicated by claim 1 6, since the coating layer which changes from an ingredient with 
slipping nature It is softer than the above-mentioned optical disk, and good to the above-mentioned objective lens 
face shield was formed, the breakage on an optical disk is slight and ends. 

[0121] If it was in invention indicated by claim 17, since it was made not to form an objective lens face shield in the 
part which has the predetermined width of face located in the downstream of an objective lens to a revolution of an 
optical disk among the disk side edge sides of the above-mentioned lens holder, there is little amount of the 
ingredient used which formation of a coating layer becomes easy and forms a coating layer, and it ends. 
[0122] So that clearly from the above-mentioned place this invention disk drive equipment It is disk drive equipment 
which equipped the signal record layer of the disk slewing gear made to rotate an optical disk and the above- 
mentioned revolving optical disk with the optical pickup which performs reading and/or record of a signal over the 
above-mentioned signal record layer by irradiating beam light. The objective lens with which the above-mentioned 
optical pickup irradiates beam light at the above-mentioned signal record layer. It has the lens holder which 
supports the above-mentioned objective lens, and the coating layer formed in the disk side edge side of a lens 
holder, i.e., the end face which counters an optical disk. The above-mentioned coating layer While being formed with 
an ingredient with slipping nature it Is softer than the above-mentioned optical disk, and good, It is characterized by 
projecting In the optical disk side from the above-mentioned objective lens. 

[01 23] Therefore, since an optical disk contacts a coating layer before colliding with an objective lens even If a 
focus servo separates and an optical disk and an objective lens may approach, if it is in this invention disk drive 
equipment, the collision with an optical disk and an objective lens is avoidable. 

[01 24] Moreover, although an optical disk contacts a coating layer, since this coating layer is formed with the 
ingredient with slipping nature it is softer than an optical disk, and good, the breakage on an optical disk is slight and 
ends. 

[01 25] If It is in invention indicated by claim 1 9, since the above-mentioned coating layer is located in an optical disk 
side from the part located in the upstream of an objective lens to a revolution of an optical disk among the disk side 
edge sides of a lens holder, It Is avoidable that the dust adhering to the disk side edge side of a lens holder etc. 
adheres to an objective lens by the collision with an optical disk. 

[01 26] If It is in Invention indicated by claim 20, since the above-mentioned coating layer is located in an optical disk 
side from the part located in the upstream and the downstream of an objective lens to a revolution of an optical disk 
among the disk side edge sides of a lens holder While it is avoidable that the dust adhering to the disk side edge side 
of a lens holder etc. adheres to an objective lens by the collision with an optical disk, there is little amount of the 
ingredient used which formation of a coating layer becomes easy and forms a coating layer, and It ends. 
[0127] If it is in invention indicated by claim 21 thru/or claim 23, since the principal component of the above- 
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mentioned coating layer is fluoi^^^stem resin, breakage done to an optical disk^BK>llision can be lessened 
extremely. 

[01 28] If it is in invention indicated by claim 24, a signal record layer is used for reading and/or record of a signal 
over the optical disk of about 100 micrometers of wrap protection layer thickness before long by about 1.2mm in the 
diameter of about 1 20mm. and thickness. Since spacing between about 1 50 micrometers, a coating layer, and a disk 
front face is about 120 micrometers, spacing between the objective lens in the condition that the focus servo has 
started, and a disk front face Reading and/or record of the high density of a signal are possible, and breakage on an 
optical disk can be suppressed few also without regards to buildup of the danger of the collision with the optical disk 
and lens holder by narrow-izing of the workspace accompanying densification. 

[01 29] So that clearly from the place indicated above another this invention disk drive equipment It is disk drive 
equipment which equipped the signal record layer of the disk slewing gear made to rotate an optical disk and the 
above-mentioned revolving optical disk with the optical pickup which performs reading and/or record of a signal 
over the above-mentioned signal record layer by irradiating beam light. The objective lens with which the above- 
mentioned optical pickup irradiates beam light at the above-mentioned signal record layer. The lens holder which 
supports the above-mentioned objective lens, and the lens protector prepared in the lens holder so that the 
perimeter of the above-mentioned objective lens might be surrounded. It has the coating layer formed in the disk 
side edge side of a lens protector, i.e., the end face which counters an optical disk. The above-mentioned coating 
layer While being formed with an ingredient with slipping nature it is softer than the above-mentioned optical disk, 
and good, it is characterized by projecting in the optical disk side from the above-mentioned objective lens. 
[01 30] Therefore, since an optical disk contacts a coating layer before colliding with an objective lens even if a 
focus servo separates and an optical disk and an objective lens may approach, if it is in another this Invention disk 
drive equipment, the collision with an optical disk and an objective lens is avoidable. 

[0131] Moreover, although an optical disk contacts a coating layer, since this coating layer is formed with the 
ingredient with slipping nature It is softer than an optical disk, and good, the breakage on an optical disk is slight and 
ends. 

[01 32] If it is in Invention indicated by claim 26, since the above-mentioned coating layer is located in an optical disk 
side from the part located in the upstream of an objective lens to a revolution of an optical disk among the disk side 
edge sides of a lens protector, it is avoidable that the dust adhering to the disk side edge side of a lens protector 
etc. adheres to an objective lens by the collision with an optical disk. 

[0133] If it is in invention indicated by claim 27, since the above-mentioned coating layer is located in an optical disk 
side from the part located in the upstream and the downstream of an objective lens to a revolution of an optical disk 
among the disk side edge sides of a lens protector While it is avoidable that the dust adhering to the disk side edge 
side of a lens protector etc. adheres to an objective lens by the collision with an optical disk, there is little amount 
of the ingredient used which formation of a coating layer becomes easy and forms a coating layer, and it ends. If it Is 
in invention indicated by claim 28 thru/or claim 30, since the principal component of the above-mentioned coating 
layer is fluorine system resin, breakage done to an optical disk by collision can be lessened extremely. 
[0134] If it is in Invention indicated by claim 31. a signal record layer is used for reading and/or record of a signal 
over the optical disk of about 1 00 micrometers of wrap protection layer thickness before long by about 1 .2mm in the 
diameter of about 1 20mm, and thickness. Since spacing between about 1 50 micrometers, a coating layer, and a disk 
front face is about 120 micrometers, spacing between the objective lens in the condition that the focus servo has 
started, and a disk front face Reading and/or record of the high density of a signal are possible, and breakage on an 
optical disk can be suppressed few also without regards to buildup of the danger of the collision with the optical disk 
and lens holder by narrow-izing of the workspace accompanying densification. 

[0135] So that clearly from the place indicated above still more nearly another this invention disk drive equipment It 
is disk drive equipment which equipped the signal record layer of the disk slewing gear made to rotate an optical 
disk and the above-mentioned revolving optical disk with the optical pickup which performs reading and/or record of 
a signal over the above-mentioned signal record layer by irradiating beam light The objective lens with which the 
above-mentioned optical pickup irradiates beam light at the above-mentioned signal record layer. Have the lens 
holder which supports the above-mentioned objective lens, and from an objective lens, bring the disk side edge side 
of the above-mentioned lens holder, i.e., the end face which counters an optical disk and is located in the perimeter 
of an objective lens, close to an optical disk, and it is arranged. The objective lens face shield which avoids the 
collision with an objective lens and an optical disk when a lens holder and an optical disk approach is formed. It is 
characterized by making it not form an objective lens face shield at the part which has the predetermined width of 
face located in the upstream of an objective lens to a revolution of an optical disk among the disk side edge sides of 
the above-mentioned lens holder at least. 

[01 36] Therefore, since an optical disk contacts an objective lens face shield before colliding with an objective lens 
even if a focus servo separates and an optical disk and an objective lens may approach, if it is in still more nearly 
another this invention disk drive equipment, the collision with an optical disk and an objective lens can be avoided, 
and an objective lens is not damaged. 

[0137] Moreover, since an optical disk carries out field contact with an objective lens face shield, it can make 
breakage on an optical disk slight. 

[0138] If it was in invention indicated by claim 33, since the coating layer which changes from an ingredient with 
slipping nature it Is softer than the above-mentioned optical disk, and good to the above-mentioned objective lens 
face shield was formed, the breakage on an optical disk is slight and ends. 
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[0139] If it was in invention ind^^Pb by claim 34, since it was made not to form ^Beiective lens face shield in the 
part which has the predetermined width of face located in the downstream of an objective lens to a revolution of an 
optical disk among the disk side edge sides of the above-mentioned lens holder, there is little amount of the 
ingredient used which formation of a coating layer becomes easy and forms a coating layer, and it ends. 
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* NOTICES * 

JPO and NCiPl are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline perspective view showing the outline of the gestalt of operation of this invention disk 
drive equipment. 

[Drawing 2] It is the outline perspective view showing the outline of the configuration of an optical pickup. 
[Drawing 3] The gestalt of the 1 st operation is shown with drawing 4 , and this Fig. is a perspective view of an 
important section. 

[Drawing 4] It is drawing of longitudinal section of an important section. 

[D rawing 5] It is the outline perspective view of an important section showing the gestalt of the 2nd operation. 
[Drawing 6] It is for explaining the effectiveness of the gestalt of the 2nd operation with drawing 7 , and this Fig. is a 
sectional view of an important section showing the trouble which the gestalt of the 1 st operation has. 
[Drawing 7] It is the sectional view of the important section explaining the advantage which the gestalt of the 2nd 
operation has. 

[Drawing 8] It Is the outline perspective view of an important section showing the modification of the gestalt of the 
2nd operation. 

[Drawing 9] It is the outline perspective view of an important section showing the gestalt of the 3rd operation. 
[Drawing 10] It is the outline top view showing the example of masking in the case of forming a coating layer. 
[Drawing 11] It is the outline perspective view of an important section showing the modification of the gestalt of the 
3rd operation. 

[Drawing 12] The lens holder which becomes the origin of the gestalt of the 4th operation with drawing 13 is shown, 
and this Fig. is a decomposition perspective view. 
[Drawing 13] It is a perspective view. 

[Drawing 14] The gestalt of the 4th operation is shown with drawing 15 , and this Fig. is a perspective view. 
[Drawing 1 5] It is drawing of longitudinal section. 

[Drawing 1 6] It is the outline perspective view of an important section showing the gestalt of the 5th operation. 
[Drawing 1 7] It is the outline perspective view of an important section showing the gestalt of the 6th operation. 
[Drawing 18] It is the graphical representation showing the result of having performed the reading test of the signal 
after making it colliding with the lens holder of the structure which shows an optical disk in drawing 12 and drawing 
13 . 

[Drawing 19] It is the graphical representation showing the result of having performed the reading test of the signal 
after making it colliding with another lens holder of the structure which shows an optical disk in drawing 12 and 
drawing 13 . 

[Drawing 20] It is the graphical representation showing the result of having performed the reading test of the signal 
after making it colliding with the lens holder concerning the gestalt of the 4th operation of an optical disk. 
[Drawing 21] The gestalt of the 7th operation Is shown with drawing 22 , and this Fig. Is a perspective view. 
[Drawing 22] It is a top view. 

[Drawing 23] The gestalt of the 8th operation is shown with drawing 24 , and this Fig. is a perspective view. 
[Drawing 24] It is a top view. 
[Description of Notations] 

1 [ — Disk front face. ] — Disk drive equipment, 2 — An optical disk, 2a — A signal record layer. 2c 3 — A disk 
slewing gear, 4 — An optical pickup, 16 — Objective lens, 17 — A laser beam (beam light), 21 — A lens holder, 21b 

— Disk side edge side, 24 — A coating layer, 22A — A lens holder, 21c — Level difference side (part of the 
upstream), 21 A' — A lens holder, 24a — A level difference part (part of the upstream). 21 B — Lens holder, 21 B' — 
A lens holder, 21c' — A level difference side (part of the upstream), 21 d' — Level difference side (part of the 
downstream), 210 — A lens holder. 29 — A lens protector. 29a — Disk side edge side, 30 — A coating layer, 21 D - 

- A lens holder, 29b — Level difference side (part of the upstream), 21 E — A lens holder, 29c — A level difference 
side (part of the downstream), 21 F — Lens holder. 21 e [ — A disk side edge side, 31b / — A level difference side 
(part of the upstream), 31c / — A level difference side (part of the downstream). 31f / — Objective lens face 
shield ] — A level difference side (part of the upstream). 21 f — An objective lens face shield, 21 G — A lens holder. 
31a 
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y- ■< ><P'm <b: 7^ -f X ^ Sffi t (nma^m^ti^^fy ^ 20 urn 
T-feS-i:^!f#1ti:-r-5S*^2 5lcEK(7)x-f X^ K 
7i':?Sa. 

[§l*4i3 2] 3tir-rX^$lHie*1±-5T'-<-X^7|HlfK 

^a t !e1K L T U^ -5±E3fe7^ -f X ^ aXl^E^B I- f— 
Ait ^ ^.It-r C i: (c J: o r JiE«-^EfiiB -Sil 
^a)ffi«lSi;/XltES$ 5 e ^7 T >y :^Sia i: 
SfiiK.fcTr-rX'^ \^'y'{ymmx-&^x, 
±E3t^e-v^T>y:;^Sa(4. -tE(i-^E^BI-t*-A 
3fe*SB«-r««1«!lU>Xt. ±E**!^U>X$3£^-rS 
lylyXTt-.ju^t^m^. 

±fEU>X.1-v;i.-Sf(DT.f X->ffli)4ffiS, -rJift)*., 3tT?-C 

x^7 (-S4rsi us*!^ u^xcD^Hiziia-r-sisa^j^i^ u 
vx.fcyitT'-fx^izjftfti+risau-c. u>X/t^;uy 




<7 ta)m^i^m-r^n^iy>xi^mm^mmL. 

Mo 

^ X ^; J: y ii t> A^ < fioTt y 14)b^a»T* ft s w***^ ^ 
^ =3 -i^ ^ > ^"n 7{)<ff^i« * c <!: ^ t -r ^ 

[000 1] 
[0 0 0 2] 

[«^*(7)atg] :^^«CDtt^l2^«««:^LT. CD-R 
O M (Compact D i sk Read On I y Memory) « C D — R (Comp 
act Disk Recordable), C D — RW(Compact Disk Rewr 
itable). D V D - ROM (Digital Versatile Disk Rea 
d Only Memory). D V D — RWCDigltal Versatile DIs 
k Rewritable)^CD^^g!^^a>f'-f X^'^?^. %mm,^ 

[0 0 0 3] JiiBLfc3t^-rx^rcst-r^l5S&i;/x 

[0 0 0 4] ^c-c. «&*fcfco-c(i. >t^*^u>X^ffi 
^ L X L ^ ^ U > X7t;;u ^^0)3^7^ -f X ^ I zS4 ffij L y-- ® 

^IBML. :7:f-*X-9— 7H;b<5rftt/--ii^|z|i, ^ 
X^3&<J*!|^gU>XlcS5§-r^mIlr±iBlSffi«|z®5fe-r^ 

[0 0 0 5] 
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[0 0 0 6] Sfr. jfi^. i^T^-f x^co:^^fi. itSjg 

-3 T L^ ^ tt^-ec7)^!|^ U >X X ^ 

tc7)rB^(DraiPi>b^5^<7^cCoT#Tfcy . >^i^u>xi:3feT' 

^ X ^ CO® 5g(7)f&Ktt L r * T ^ o 
[0 0 0 7] -^-LT. :^nm. SSS^b«::#or. ^fe^^ 

mm^^^x. 5fe-7^-f x^(Dfi^iB@^)iA<mo#-\b^< 

[0008] ^C-e. :*:jHl0^li. ^ 7.0 tn^^iyly 
[O O O 9] 

m^umm\->d-u%^^M-t^n^\yiyXhi^ ±.^n 

lau^X^S^-r-SuvX/t^yu^i:. uvXTtxyu^'cOT' 

m\t. ±IS3tiF-<x^ct y^«^7b^<E.07tyti;!)<aiHF-r 
fc ^ *t**Tr Jf^J* $+L^ i: ^ir Jiia>*iB3 U >X cfc y -f 
X ^ fiK z a L r I N ^ ti (D fe -5 o 

[0 0 10] t^or. ^%m%^\fv<p'rvy^^m\:^h 

-oXit. Z?:t-'i27.-^—if^t<^ixXtit^'<7.0tn^iy 
VXA^gifi-r-SCtT&^fcoTt. 3t7^-f X<7li54iK5U> 

xt®5^-r^H9fz=i-i-^>^''ji<tmfi4-r'5cDr% 
^7.0 tn^\y>xt<Dm^^mm.-t^:itt<^%^o 
[0 0 1 1] ^/cs %^^7.o\t^-n-^:y'fmtii.^ 
-r^t^. sn-T^-f >^H(±3t7^-<x^cfcyii^t>*^<a 
o^ytt^b^s^T-rrfe-sw^i-cff^/S^Hri^-so-e. 3tf^ 

[oo 1 2] may:*i^m%^\£^:^<?Tv^^m{t^ ±IB 

e-A3fe^BB|t-r'5>y!felU>X<h. ±I5>^!|^U>X$^ 
|#-r^L/>X7fx;u^<t. ±ffi>t?fiK3U>Xa)j^H^Ht;.*: 
5l::U>X7t^;uyizS(tt>*LfcU>X7fa^^^ i:, u 
>X::'*p^^^OT'>r x-^fiHigS. f'^dr+p^. %'f^7. 

±SSa-i^-r>^Hfi. ±tS3t7^<x<7cfcyigP,3&x 

>t* ia U >X J: y ^feT" ^ X ^ filj fr 3gai L r -5 1 C7) T? fc 

[0 0 13] t^or. SiJO*^B^5fe^e^v':7T^:/:/3gM 
fcfe-^ri*. 7'::f-:bx+J— TfWnHTi'cT^^x^ (ir^f 
i|&U>X7b<fg5fi1-^C<!:A<feort. i^^^7.<7{t^^ 
U >X ffiS^-r n <f H i: JgSfi-r ^ CD T% 
5fe7^-r X ^ ^ U >X t C0ffi?5*IslS-r -5 C <b: jb^Hd * 




So 

[0 0 14] ^tz. %^^:^<7\t^-^^><fmtmm 

[0 0 15] ^^lz%\\<D:^nmtH:^t:y<7TyZf'^m 

m \z^mi- s ^® $5* i«i u >x cfc y 5t-x -< X >7 it 
^{zMmiy^xttft'r^T.^? t<Dm^^mm-t^n^\^ 

iyXo±^M\zitLmir^m^(Dm^mr^^^iz\t. n 

^l^>Xmm^^J^mLtj:l\^5izLtz^(DX'&^o 
[O0 1 6] StoT. *f>ir»ja)*^^3fe^t"*>^7^y 

<7 tn^\^>xf}<m^t^ztt<s>^xi,. 3^7^ -fx^ 
f±5* isi u V X <t ® ^-r -sffir J* isi u >xftiiffi it ftMf 

Scot:. x^<^:J^!Bg^>Xi:CDa^^InlS'r-S- 
<h;^)<^U*So 

[0 0 17] ^fc. 3fe7^YX^(iSJfeU>X«ii®<t® 
[0 0 18] :*:^Hj7^<x^ K^^::^3SMf*. ±IBLfc 

mm^msi:r^tzibiz^ :^<?\Bi&^miz^^xmm 
-5 c t (z J: o riiB^l-^IBIi^i^J^t-'&fi^cDiE^SO: 

•T'SW^auvXi:. JilBSJauvX^XJt'T'&uvX/t-x 
J\^^t. u>X7tx;u^*cDf^-rx^fl(I5g®. ■r^c*:+5*,. 3t 
X ^ (c^fSlt- S5goi(::ff^iS ntc 3 -i^ ^ <!: 
^m^. ±^zi-^^>^B\t. -tlBTfeT^^-X^cfcyil 

^;^)^ < s-37t y iiA<a$Tr'fe^*t«T?f^/s*^x^ .t ^1- 
±ie>t>tfeiu>Xcfc y itT^-r x^finirggaj L-ci^s^,<z5r' 

[0 0 19] fitor. *f§B^i^^X^ K^-Y^fJ^SfCfc 
oTii. y7t—ti:^-^—7nt<^Hx%^^7.^t7i^^[y 
>Xt<m&r^:zti}<&^xis. 3fer-rx<7ii^i^u> 
Xi:»sg-ri)Strfc=i-^>r v-y^@i:Jg«-rs<z>r*. 5^7^ 
>rx>:7 <t3^!|^u>X<t(7>®§g^I5]S-rsc:^;b<tb*'g>o 

[0 0 2 0] ^fz. 3fe7^-rX^(iz^-i^^'>^"^M<i:^ftfe 

^m^jm^s^nx&^^mxmm^tixi^^cDx. 
[002 1] ^fz. ^\\(D^%m^ ^ 7.^ K^>r3^^s 
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^st-r -5 c <t (3 J: orifee^isg^iid^^-rsfi 

-A3fe*rast-rSit1^U'>Xt. ±IS»1SU>X$3£^ 
-r-SU^X/fx^U^i:. JitB*f1^U>XcDi^S^Si;J:5 

u>X/-n>iud''(zisrtt>tiyru>X7^p^'j7^<h. u> 
Xzfa^^^(r>^^7.<7mm^. -ttsiib-^. 3t7^>rx^ 

(c«ifi)-r«>^sicff$jss*ifc=3— >^'Bt 
r:>m^)\tt<@,t^x&^^nx^m^iix^tmz±tm^ 

U/ >X cfc y 3t TT X ^ fiUfc^ai L T -5 1, (DT: fe o 
[0 0 2 2] t^&r^r. SiJCD*:^B^¥^'X<7 K^-r 3fga 

(rfeoTfi. 3?:*- — *X-9— 7Kj{)<n:Kr5tT^'<X'i7<t 
4^U'>X7!)<g^ifit-SCihA<S5o-Ct. ^'f^T.OKm^ 
U>Xi:ffigg^SMlc=i-7^-f >^B<hft®-r-g)<7>-e. 
5fe7^ >r X ^ i: U >X t SiaS-r C ;t»<ai 3R 

So 

[0 0 2 3] ^fz^ tffr^^^^pitz^—^^xfmtmm 
o^^ytt^b^g^-cfesw^^r-ff^iS^ixTL^scor*. 

< X^oamf*g^a<»:ti(7>-(?.^t?o 
[0 0 2 4] ^fr. ^i^lCSUtT^^^^T^-fX^ K^-f 

mmit^ ±mLfzmm^m^-t^tzi5b\z^ ii^Yx^siE 

I z J: o T {Dte $ *L r L > S 3fe 7^ -< X ^ CO fi-^IE ^B I z 

e- Ajfc imm-r s c <t ic j: o r ±iBfi^f5^s iz*t-r 

\z>d-U%^^M^^n^\^^^Xhi. ±fB^*!B!iL/>X$ 

^}t-rsu>X7^;u^*<t^ti^. ±miy>X7\-sju^*(D^ 

^X^fflijiS®. -r?:c*5t>. 3fex^X^(r^f£]L>^^^U> 
Xco^HfciiS-r SS® U>X.i: y 3tT^< x^ (c 
ifif^ltrffiaLr. UVXTNyU^^'it^-r-f X>>i:)£i<Safi 
Ltzt^{zn^\^>Xttft'r^:^<Pt<Dm^'^^m-t^ 

ti^[y>x^mm^mf&L. ±teu>X7n;u^(0T'^x 
n^[y-^xa)±^im\z^mir^^^(Dm^mr^s^^\z 

it. >^^\y>X^mmmmLtj:l^^5lzLtzt(DX^ 

S o 

[0 0 2 5] tSoT. ^Ft>fcsija)*^B^7'-f x>:; K^-f 

<7 t1^^ly>Xt)<m^r^:itti<^^X^. 3fe7^-fX^ 

fiWi^iuvxtffi^e-rsffjizsJBiuvxftsst^ftk-r 

SOT'. :yc7^YX<7<t>^^U'>Xt(7>ffi§g^I51S-rS:: 
[0 0 2 6] ^fc. X^fi5*iau>Xffia®i!:® 
[0 0 2 7] 

ga:Rt;-x-f x^ K^^:/3£a(DSij£<7)jf^^(coiNr;s 



(6) 
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[0 0 2 8] m^\t^'<7.<7 k^3^yms^<Dmmom 

[002 9] 35:fc\ ^"r^ 2 tLXlt. CD-RO 
M (Compact D i sk Read On I y Memory) « C D — R (Compac 
t Disk Recordable). C D — RW (Compact Disk Rewrit 
able). D VD-ROM(Digital Versatile Disk Read 
Only Memory). D V D — RW(Digjtal Versati le Disk 
Rewrjtable)l|G>3fe^SltlSlSCa>7^-f X<7-V>^ ^m^^r^ 

[0 0 3 0] ^tz. ^^^<7 K^-r^^ai lat. m± 

[003 1] ^LT. ±IBT^>rX^ K^-<::^Sai (cfe 
-oXlt. 3fc-x<X<7 2(±7^>rX^lilicgM3lc<i:or[sl 
£a?+t. l5l»E«cD3fe7^<x^2(D*S:?5lPl(r^ai^^3fe 
^ tf *y ^ 7 ^> M 4 ( r ^ o r 3t -x >f X ^ 2 ( c ^ -r ^ f 1 

[0 0 3 2] T^^X^UfE^gaiiv-V — i^5±(ZlBM 

[0 0 3 3] 3t^e^y<7T*v3^^M4fiX^^ K^— X 
8±(zSfi£^*tTfcy. X^-f K^-X8fi. i>^-v 

iB^->7^-::^;u 7 icffi^^tifcatT^-r x^ 2 <o*g* 

8(7>-afl5a5 8 a(i:bV Kf4 9(zgiSl^S(c€fe^$;K. X 
K^-X80fl6fflSP8 b(*iiiy;r-vi oizK^s+i 

riHJiE^H. o*<iHiiE*r^c^iCci:-D-r. x 

K'<-X8(7)flfejggp8 bA<Hiy^-i?i oa)tt:Sisi. 

^ — >i"— :^>U7±(7)3t7^^X^ 2C0*g* 
fS]izSf>*t>&CDT:. X^^ K^— X8(D— aggPS a tlHl 

4fi^— :^;u7±a)^T'-f x-i? 2<7)4^s:^fSjfz^ 

[0 0 3 4] 3&:fc\ S1 |Zli5t^e*>^T*v:/Sa4$ 
^-^'r-yjl^ 7 ±(D3tx -< X^ 2 <D*g:^lplfr2|^S 

[0 0 3 5] S2(c3ti^e'>^T':/::/SS4(;)ffifi£(D«i 



[0 0 3 6] 3'c^bf'y^r'>:/Sa4!i, ly^—*ftftm^ 

X3fU 1 4<t. Ji:*»±ff 5^-1 5 Stl^uvx 
1 6i:$(SK.>5o 

[003 7] ^LT. U— bFi'caii 2:6^^ttJ:/3*;K/cU' 
7fif-AX:^>J 1 4^igi^LTlL*,±lf 
5^—1 SlCcfcoT^'cK^ 9 0° lL*>-tCf t>;K>ttit^U> 
Xl 6lrJ:or5fe7^-rX^2(D(i-^tB«SS2 a|zS3fe* 

iftf^fx^p 2(Dm^t^mm2 aiz^^x^m^Mz 

situ— 1f3fe1 8 7!)<>E*!felU>Xl 6. ^Li^±\i^^-^ 
5S:frLTf— AX:^'j-V^ 1 4(Zj:-DTJ5St*tLT3t 
eiajggl 3fzJ:orS5t^n^o ^LT. ^:giaiSl 3 

lZcfc'&-ttSJSStu-if^i 8(D^ift\z^^x\ y^—i^ 

M±mz{tM±m^tm^i^l^. ^ur. ^^fi^ 

[0038] JiIBLfcitJBgUVXl 6fi2ttT^^a.X 

1 9fz^or:7:;f-:^v/>^-:^fS]. -T^^cf^b^. ^- 
7 iz-s^^^xfcjfeT^-r x^ 2 coil-^IB^g 2 

^{zn\^xmm-t^')5^ikxsh=y-j^:y'f:^^. 

^->7"-::^;u7(r«itSF*tfc3tT^YX^2(7)fi^ 

tfiis^2 a tw^uysmzi^mum^miz^^'^icixi^ 

[0 0 3 9] 2WT^5^iX— $r 1 9lipJl!|g|J2 OSii 

X.. M"pri!j$i5 2 OfZU>X7t^;U^*2 1 ^trhLTj^JfeUV 

Xi 6A<3E^$;*xri^^. JiiepriSgiJ2 oiix^Y 
-X 8 (c»LrS^W3C»:3£}#a5 2 2 lz«fflt>9^tt^=&-r^ 

iS^tTb^ti^^dT^-t^X^Ov^ >2 3. 2 3. ■ ■ • ^:/^L 

r:7^— :^ v>^''::^fS] (ii24^^ffiF#KB) 

Xl^^o -eur. 2ttT^5^a.x— ^1 9(cfi^^L3Ei: 

^ *L -5 :? ;d— :b V > ^ X ^ — (f S h ^ ^ > X ^ 

><f:^\^{zmWitsi%. n^\^^^X^ 6izj;-pr3t^-rx 

^ 2 (Dfl^ISg^g 2 a iZgBlt $;|x^ U— If pfe 1 7 A<±1H 

<l^iSfi^g2 afrJi$jS*;fxfclB®h^-y^X(i3grtffl^' 

fc ji S jg.s; J: 5 lz$ij» $ *L i> p 
[0040] /ci:fc\ S2fz^Lfc3t^e'y^/T*>::^4 0D 

fig-rrfe^o «iJ;^fS. U-tF3feaii 2 1 3 S»J 

A>ib3tT^^X^^3jST5fe:giai^(zM^3feS&43fC±ieLfc 

[0 04 1] *fl^fi^*!iau>Xi eSffi^f -Sui/X 
7fwi.^2 1 rzi^a^^r^o 



(7) 
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[0 0 4 2] m3RxfmA{tm^(omm(omm^7^:'ri* 
[0 0 4 3] \^>X7\-^ji.^2Mt'kf&mm. m^it. a 

U>X7t^;U^2 1 £7>4»iC>?L2 1 a |zS*!t^U>Xl 6 
a^)fC. ^^t)^4)'5B?^3E1 Sa^^^l 6 b i:A^f,ja^2ft 
[0044] ^Lr. U>X7t>;U^2 1 (D^-<X^fiiJ5i 

®. -r^tf^^^. 5t-x-f x>>(r^*isi-r'5ffi®2 1 bfczi — 

7">f >^'e2 4 3^l<^^$fi^*tL•cl^^o Kn— x<>^H2 
m^^rn^ t-r^yy mmmmo ^ -ir ^m^^TL 

^^^o -f-LT. =1— >^*/i2 4fijyi^U>Xl 6 
COM^I 6 a^y 2(|i|lcgeaiLfcttS«!:* 

[0 0 4 5] ±fB|g1 CDSIJg(7)ff^^(CfcoT(i. U>X 
7^;U^2 1 0)7^^X'5?fliJ5ffi®2 1 blZff^jS^FHfczi— ^ 
>r >yB2 4 3!)<J*!feU>Xl 6cfcy3fe7^-f 2fl9ir^ 

6*<3fe7^-<x^ 2fc®^-r^Htr(::. =3— ^-<> 
^^^112 4/)<3fe5^'<X^ 2lc®3§f -Sa)T% >y4au>Xi 

•X -f X ^ 2 cfc y ii t> < y ttcD «5f4*^ ^ 
ffio#it<. ffig^ir^yii^a)Bi5jA<:FSgt^t^feigitt 

^ ^ IJ: -5 C ;b<ilj ^ o 

[0 0 4 6] S5Ii*f|^<Dm2<Z)|ISg<0ff^S^7F-rt 

[0 0 4 7] C(7>m2<D||^6a>J^®^Z}5^A^§U>X/t^;U 
^*2 1 Afi. 7'-<X^«J4S®2 1 b<r>oib%^^7s^ 2 

(7)Ih1Ie ([EiiE:&isj^^^RT*^'r) ic^Lr>y!B3U>x 
1 6a>±3Sfitjfctta-r^sP5^'2 i c (j^Ts r^Msj 

<tt>3o ) $^L^f-a55^^[C±tB=l-^0>>''ll2 4A<ff^ 

iS*H-&o ^Lr. 3— i^^>^*S2 4ii«!|*iu>Xi 

6(DI93E1 6 a cty t^tT^-f X>> 2«|lcgeai Lfctt® <!: 
[0 0 4 8] _tfBIS^®2 1 c^ff$J$L/=^I*^JaTrc 
[0 0 4 9] SM®2 1 c$:&L*U^tCO. -tUiO-^. 

s 4 ;5.i;ii 5 ic:^ L f-m i (Dmmmm\zt^is^ ^^<d2 

1 ^Cfcl^T. la—T^-f >^*I12 4(0-5 *>. 3tT'-<X^2 
(7)lHltelc**LrJ*iB!lU'>Xl 6a>±;Ttffl^Jl::^iSL•rl^^ 

aJ5Mci35^ (3t7^'<X^2A<a-i^^>>7M2 4^{B 

^•112 4C0N'Jn;^)^-r^^>=^S) 25. 25. • • -^b^SS 

Uri^-Sii^ (116 (a) #KB) ^ :7:t— *X-9— 7t?;b< 

nttr. ^fcT^-f x^ 2*<^i^u>xi 6icjs5aLr<^ 



i:. X<7 2 7&<zi-^-r>yH2 4fc®5^L. a — 

5"-<>^ll2 4(7)±(rfeo7c=35^2 5. 2 5. ■ ■ • 
S:5tTr^ X^ 2 c7)iil$Ea)T3£ffliJI:i«r#mi*-r C i: iztj: 
-^-LT. =fSl|2 5. 2 5. • • -;&<#aLrL^fr 

ia®A<>y^^u>xi 6c]:y3fe7^^'x^ 2^y fc(iMLr 

l^'S>a)-^:. ±feR^^^(iS:nfc=f5^2 5. 2 5. ■ • 
6 0±iciEor L*L^ (^6 (b) # 

. K=f5^2 5. 2 5. ■ ■ • )&<«!felU>Xl 6^ 

(c) #gB) , fi^(7>giffijst;/xiiiBi^irxe^*L 

[0 0 5 0] <bC5;5<. m2<7)^]SScDff^Sf:::^-r^CD(75 

mmz 1 cfin— ^-f >^H2 4«|:y3feT'-f X^ 2*^t> 
SL^^4al::fe'5)CO-e. i$l6^®2 i c±(z=f5l?2 5. 

2 5. ■ - -Tb^ScoTl^-C (^7 (a) #M) . 3^:^ — 
*X-y— /t?A<i1^*Lr. 3ti^-<X^ 2A<J*!^U>Xl 6IC 

tgifiLr*T=i-^^'>^'Jl2 4ic®5^Lrt. =r^^ 

2 5. 2 5. • • • ;!)<iiSLri>^|g^®2 1 clizj- 
'X > y li 2 4 J: y 3fe >r X ^ 2 *^ t» S I ^ a a I C & § (D 

■e. 1S=3S^2 5. 2 5. ■ - - fi3fe7^-rx^ 2a)ii]tE 

a)T3it{PJJl3il^^^m(^$H'S)Zc!:(i7^d:< (^7 (b) # 
HB) . ^^e-i^r. ±15=1 S^2 5. 2 5. - • 

>xi 6ssi^LTfT< u-if*i limmLXL^o 

C<b:A<>S:L> (117 (c) , 

[00 5 1 ] ll8lill2(Z)*Sfe(DJf^^C7)^J^«lJ*:^-rt 
<7)-C?fei»o 

[0 0 5 2] ZC7)^ff$^5>JIC;^)^A^'SU>X7t^;^y2 1 A' 

(zfcoTli. 7^>rx^flre®<7)5*>?fe-7^-<X'J; 2cd[h1Ie 
|::*fLrJt4^U>Xl 6 J: y ±;lS®l(cfia-r'5aJ»2 1 
c' ^ffe<7)S?5i^J:y5fci^< X^ 2;^)^t,iSl^^4a^cfe-S© 
^S^LTfc^. =3— >'i7*li2 4liu>X7^;u^2 

1 A' <o^^:^<7m^m(D±mzmi$,-r^o r^t. =i 

— ^< ></@2 4(Dd*»±l5SM®2 1 c' rzff^^Stl 

fztCOZA^ a (i{&CDa55^ICff^lS$Hfrtc7>ct y5t-x>r X 

^2ANt>iSL^&a(c(ia-r€>^«!:lC3£i:-So 

"C. m2<D||^fi(Dff^®(C;{)^3!l^^^>X7t^;^y2 ^ Atf^ 

-5 c i: fz 3S: o 

[0 0 5 3] *fc. Za)^ff$«l::^Sl^r(*. T-'O 

^'112 4 ^gP5^wicigit^yc<^(D^x^>':f A<je:x^-eJtj: 
[0 0 5 4] m9itm3<omm(omm^7riiri,(Dx& 

ho 

[0 0 5 5] Z(DS3(Dll^SCDJ^®^C;6^/)^-5^>X7|^;^ 
^2 1 B(i. 7^>rX^fiO^®2 1 b(D^*,7feT^>rX^ 2 
(7)[e]|e (mny5\^^^mRX7f^-t) iz^LX^f^iy^X 

1 6a>±3t®j(C'(ia-r^aj^2 i c cis^s) 5^t/T3f 

5o )^Kl^fc3»fCJ:tfi=l-7^^>^*@2 4. 24*< 
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mf&ts*i^o -eur. =1— 7^>r>yB2 4. 2 4liSt!a 
[y>X^ 6c7)f93E1 6 a J:y t3t7^-<X^ 2fi||rc^aiL 

[0 0 5 6] za)m3CDSI!6a)ff^S(::3!i^*^'5U>X/t^;u 

^2 1 B^r^5L^T. J:SS{I>IC7)S^® 2 1 c liJifEm 2 CD 

Lt^Ltjit^^. U>X/1^;U^2 1 Ba)7^-<X^flliaSS2 

fi«vx+>^ftffi^JEffl-r-5>^<. -t5fE<PJl®^®2 1 c 
i:«!|SlU>Xl 6$a5"7X + >^2 6 (S10 (a) 

C0^^Si5#ffB) ^jSg-TJ^y^. ±gtfl!ll5^®2 1 c;b>t> 

^^2 7 (S10 (b) o)^iigi5#BB) :^m-tyjt<ms. 
tm'^ij^vm^. zi-^-f >^S2 4a>j^^=ixh*s 

ti'>^j:<T,^t;o -^-LT. 3— ^^•li2 4. 2 4;&< 
mf::fcl^r(im 1 a)|llScD?^^S-V^m2^D||^S(Dff^^;^)^A^ 

[0 0 5 7] m-i Mtm3a>mm<Dmm(Dmmi7ri-r 

[0 0 5 8] Ca>^Jf^^5lJ^w/)^/)^^U>X;t^;^^2 1 B' 

c' (K^®) -&ti^Tgtffl>ji^fiM-r^a55^2 1 d' Oil 

2;^)^b31l^<iM^:lfe'5ISM®i: Lrfc^. =i— T->r 
>^''^2 4(iU>X7t->;U^2 1 B' C7)7^^X^fJJ3®®C7) 

ffiSllffi2 1c' . 2 1 d' fZj^iiE^tt/=tifl02 4 a. 
2 4 aIifteCDgl55^fCff^^^;Hfr4iCOJ:yptT'<X^ 2 7^»^ 

[0 0 5 9] ^fr. CO^ff^^jlcfclNrii. a— 

2 4 ^ SP^i' W(::iS It ^ fc^6(7> -7 X ^ >y ;b<fg^M-e 
<. i]-^-!- >':7'I12 4CDff^/$ffi||3b<§^|C/j:^o 
[0060] ^1 2 1 3 {t:$i%BM<Dm 4 CD||J6<D 

[006 1] U>X7f^;i/^2 1 xld:7f^;uy*i*:2 Sit L/ 

VX^^P^^:?^ 2 9 <h;!)^^i?£'g)o 
[0 0 6 2] 7n;u^*<*2 8ii:^Sgi52 8ailS:^g«p 

2 8a a>±fflIJlrjlj^-r -S/hggP 2 8 b t )5^^ f,^ y . /Jxg 

a52 8 b(Dnff^(iHff^^;&Lri^'5o ^Lr. 7tx;u^** 

(*2 8CDt^«/Lv$n$«ffiLfcit'/LN?L2 8 c(Cli^!fe)U>X 
1 6 (h5S 1 6 a Sl/^^ 16b) t<^^^Jixri^^o 
[0 0 6 3] \y>Xzfa^C^^ Z9\tF\mVt^&LXtS 
I^gli^;b^:*:(*2 8a>/hggP2 8 bcD^I'gJcyfil 



^*:tt:2 8lc-^CDvjN@aJ2 8 b lcn«^;af't^S-CJS^ 
2 9 36</-n;U5'**tt:2 8 fr@^3F^^fctt®^::fcl^r . 

X::^n^-:7^ 2 9CD7^>r x^ffl|5g® 2 9 afi^l^uvX 

1 6 (m**:Wf3fi. bU^I 6 aCDT^-f X^fli]5g®) J: y 
5t7'>rX^ 2fi!llz^aiLrt^'5o 

[0 0 6 4] JiffiLfr:«ig*SffiL. MO. U>X:^P 
i^^^ 2 9^37»>*^8}fl§T*ff^/SLyrU>X7t^;U^*2 1 

li. 5fe7^^'X^^>^!|^U>Xt^ 1 O O OlH]®|^*1±fc 

ii^^xs>^tzt<^ [y^xyn^c^^ zQ^z^-jmjkm 
mizm^-r^o 

[0 0 6 5] ^1 4&i;@i 5i±m4a)|gffia>f^s^^ 

[0 0 6 6] m4 0^tSCDJ^®(Z;b>)&N^L/VX7tv;uy2 

1 cfi. S*6^fclli zRUm^ 3(z:^'rii^*^Lr 

fcy. UVXZ^P^^^ 2 9CD7^^'X'i7ffllIS®2 9 a(- 
=1— i^-f >^ii3 0;t)<ff^J«*^^TL^-So ISa— -r^fV^ 

B3 of±3t-x-rx^ 2 j:yiiit>A^<ao7tyi±*<a»-c 

«*<^K.»^ti^o -^Lr. p— >^*^3 ofij^l^u 

>Xl ecDftr^l 6 acfcyti3'cr^X^2fflj|C^aiLfc 

^mt^tixi^^o 

[0 0 6 7] Si 2&t/Sl 3lr^LfcU>X7f^ 

;uy2 1 x(z^5L^r(il✓>X:/p^'^7^ 2 907^ -rx^ 

fiiJ5ffi®2 9 a;!)<^iggU>Xl 6(7)h1JjE1 6 a J: y 4,5^7^ 
^X^2ffl!|(c^aiLfctt«l«b:*+i/=35<. C(Dm4C7>^Jfi 

cD^f^®^c;?)^7^)^'5u>X7t^;^^2 i cfcfeorii. u>x 

3^Pt"^^ 2 9(75-x-<X^fiIJ5i® 2 9 a ;6<J*Jfel U >X 1 
6<7>h5S1 6 acfcy ti3feT'-<X^2ftlJfz3^£i5LTl^^'i5^ 

Sri'5:<. ST^-rx^fliJlS®2 9 a{cjf^iSSttf-p-i^ 

-0^^113 OA<$tf!^U>Xl 6(7)B1IS1 6acfcy t3feT 

< X^ 2flij(z|ga3 Lfct^Si: ^*iXl^;h.(^.^l^o 
[0 0 6 8] ±15^4 0)^156(7) J^SfCfeo -CI*. U>X 
7n;uy2 1 CCDUVXZ^Pt"^^ 2 9C07^<<X^{Rllig® 

2 9 alCj^^StL^rP — X/MS Otim^iy^^X^ 
6 J:y3tv^-f X^ 2ffliJfCggajLTU^-5a)-C?. :^)X 
-y— 7t-:3{)<^Hfcii^. >J*iB3U>Xl 6 3()<5fe7^^X^2fZ 
S^-r^flfc. p— -r^ >'>'^li3 0;b<5fe-rYX^ 2|cffi 

*fc. 3fcT^-rX^2{i. 3t7^-f x^ 2cfcyilt>A^<fio 
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[0 0 6 9] ^1 G{tm5(omm(omB^ii^-t^(Dx*& 
[0 0 7 0] z(om5<Dmmm^mizf3^t^^o>x7\s)[. 

9 aa)-5*»3feT'-<X^ 2(7)15]fc (Ii)lE:^fS] ^$^93 R T*^ 

■T) lcS*Lr»«!lU>Xi 6(7>±SSffl!llz:(4®-r'Sa^2 
9 b (KiT. rSM®j <tLN3o ) '^m^fz^^\Z±t^ 
3— ^-r >yil3 0;&<ff^)i£$;tx^o ^L-C. a— 
^H3 Ott^*ife|Lx>Xl 6c):y*3fe7^-rx^ 2(|i|»cSgai 

[007 1] ±fB|g^®2 9 b^?^iaLfc^I*fi^6& 
7 fcfc o r 5felciftB^ L fc C mfllT* fe o 

[0 0 7 2] -tUt^-^. t^'r^C^^? ZCOm^lZ^LXt^ 
^[y>X^ 6CD±3tiPJj(::ffl^-^-'5)aJ^(c|gMS2 9 
mf^t. ^©M®2 9 b(izi-^-<>^^Ji3 O J: tj3fe 

7^-rx^2;5jNbai^eai3fe^a>r-. ss^s[2 9b± 

9 bfin— ^>r >^'^3 0cfcy3t-x-f X-i? Zti^i^ 

[0 0 7 3] 7{tmea)mm<DJ^^^7r^ir^(DVS> 

[0 0 7 4] CCDm6CO||^g^7:)ff^S(C7!)^;!)^^ UVXt^^U 
yziEfi. U>X::^P^^^ 2 9a>7'-<X^fliJ5g®2 

9 aa)a*»3tT^>rx^ 2<z)iH]lc (0$E::^rsi^$^BnR-c^ 

■T) (c«L-C«!ggU>Xl 6<DJi3Sffl!llc<ifi-r^aJ^2 
9 b 3^0:T3!iMfcfia-r'SgU5^2 9 c (TSS 

Ojb^ff^/ftStt'So ^Lr. zi— ^-f>yS3 0. 3 Of* 
J*1^b>Xl 6cl:y ti3t7^-<X^2tIlcSetbLfctt®i5: 

[0 0 7 5] ccom6a>^j5ga)Jf$ffifcA^*^^L/>X7^;^ 

^2 1 Efi. ±i^Lfcm3^7)||^£(7)^f^SlC)b^A^-&^>X 

[0 0 7 6] :^^{z^ m^ 2:^0:^1 siz^.Ltz^^^ 

^L. U>X::^Pi^^^ 2 9*-^*t-?tlF L 3 O 9 3 

i,(0 ('^>zfJ[.^) . FE500 0 (NTN<*^^saS5! 

9^ ABs^flir-ff^^L. :7^v^s*gfl§^±/*^<h-r^ 
=3— x-o^Jis o^ff^j^LfrtcD (^;^>:/;u3) ^ffl 
SL. ^feT^^x^ 2S^+i-e+t(Z)-9->:/;i/<h®l6*i±fc 



2 ofc^-To 

[0 0 7 7] ±mm^(Dmm^wtBM-r ^ t . ^mi^tz^ 

T^-fX^(i$1lffl:Sl 20mm. Jl$$^ 1 . 2mm 
«liB2b(DJl**?I1 0 0//m) <7>f^«$=&-r^SSJt 

(T^PalPi {r? — <?7.^-:^) A<$^J1 5 0A/m. 3feir<X^ 
2(0*5 2 c U>X:^P7'^^ 2 9 (X(*U>X:/P 
2 9IZff^Jig$;K/c=l— ^-r r/^HS O) (tCDrslCD 
PBlPiA<$il1 2 0/im. U>X3^P^^^ 2 9(0-x-<X<7 

>E!f!felU>Xl 6<ha>rBlCDrBlPffi;&«3Kl3 0|/m^:Lr(i^<Z) 

[0 0 7 8] ^ur. -9->:^;n Sl/■y■>^;^2lc•^l^ 
Tf±i. ooo[sl«g^*-i^-fc^fr, -y>:^;n iz-3i\T 

lis 2 7000#h^»V^7!)>bm28000#h^»V<7 

limi 9000#K^*v^;&^bm20000Sh^»>^ 
oil^SSlXxv— 3&<feofc;&^S. ■9■>:/;^3(coL^rl* 

2. 0 0 0[H]®gg$-tJ-f-^fcm6 2 0 00Sh^'>^*^ 

^>m6 3 o o 0^ v-^y -J ^ ^x(r>f^(r>m^y-^ V ^ \z-D 

-Sih. 3fef^-<X^ 2fi3Kl2 4. o o o h^*y^^<z>i|S(z 
[007 9] -^-LT. 01 8A^t)0 2 0(DS■SICfcl^r 

<iif4fc h^*y^i->/<— mmzm^(DmM:^=y—(r> 

il^S^L. ^fz. 3. 0 0E-0 3C0^^>(ittJfiJl 

[0 0 8 0] ■9->:/;n [cfeoTii. Hi i st^i^i^t'^^ 
tfcy. 1 h^*v^^/--ysiSr-i 2ooo<ija±<7>{i 

[008 1] ■y->:^;U2fZfc^Tli. 0 1 93Cl^f>^7b^^ 

ihfcy. 5S<if(7)h^^v^t:g<ifitiuTr*&y. asiiJai 
-t a^m^iSlK X ^ - z -Th ^ *y ^ fiM;!)N-e & o o 

[0 0 8 2] -9->3^;U3fCfeorii. 112 OA^ib^^A^-S 

irfcy. if > :^;n st;-9->:>*;u 2(7)2 fSa>S3g[5]|S-e 

fc^2. O O 0[slttS5^^F1±/z^-Ct, ±r(7) h^^V-J? 

r*ii^ia^x^-(7>isiS[/)<a:gfii^TiHiy. ffiaft>Ta» 

[ 0 O 8 3 ] H 2 1 ^XSm 2 2 fi*^^(7)S 7 (Dll!g(D 

[0 0 8 4] C£7)m7^7)II^S^Dff^M^cA^7^)^'S U>X;t^;u 
^2 1 Fli. -r-f X^flf|5ffi®2 1 bCDa*»3fe7^-<X^ 2 

(Dine (isiic^inj$^EPRT*5i^-r) r3^*LTJ*«3u>x 
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1 6(D±gEffli|ICfia-r«SP»2 1 e r|gg®j 

^2(r5fi-:5UNTfiM**t^Stiau>XffiiS®2 1 f L 
rff^jS**LTl^^o «!B8U>X«Sffi2 1 ffiJ*!B3U> 
XI SCOflrEI 6 a cl:y tit-r-f 2fflJfZ^£BLfctt 

[0 0 8 5] ±lHI|7(75||t6<7>?f^^(cfeori*. U>X 
7h;i/y2 1 F(D7^-rX^ffl]S5®2 1 blr}^^**Lfc>k*!^ 
U>X«ii®2 1 f A<*fifeU>Xl 6 J:y3tT^-<X^ 2 

U>X«ii®2i f A<3feir^'X^2(cffi3i-r'5fca6. J* 
[0 0 8 6] ^/r. m7(7)^JfeC7)Jf^S(zfe-3rfi. 5t7^ 

-<;^^2A<«!|au>X«S®2 1 f itffitSftfet-'Sfc^b. 
3fef^^X^ 2<;)a«^g«gi^ci:4i<7)tt-'&Ct;?)<tti^^o 
[0 0 8 7]?:cfc\ U>X7tx;U^2 1 Fi:3t7^-f 2 

[0 0 8 8] -hIBe^®2 1 e ^J^«Lfcmi*(±. ±IS 
Lf-m 2 (D^J£C0ff^Sl3fcl^TS 6 RXfm 7 |C J: o Tift 

11® 2 1 f jcy^fex-rx^ 2:6>t>iSl^(is^cfc^a>•c. 

SK^®2 1 e±fczr5^2 5. 2 5. ■ ■ ■ *<KoT 

J*iB3U>Xl 6fC}$>aLT*T>E*!taU>X«ii®2 1 f 
(C«|gLrti. Sd'5l|2 5. 2 5. - ■ -li^c^^X 
^2C0Ii]Ka>T3S(PiJfcqJ:^^f^^ti^Ctf^?'j:<. =3 5 
1125. 25. ■ - • 7b<>^!^U>Xl 6$-ililLrfT< 
U-if5t1 7^^gKLTL^5Cc^;^)<^^:l^o 
[0 0 8 9] U— 7fi>^!Bgu>Xl 6(Z)4"C?SP$ 
i^i^^tL-SA^. CC7)ii^C7)>t*!t^U>Xl e(D%^-(^<? 
2fiilCDU>X©1 6 clrfcit-SU— 1f— 3^1 7(7)Si^M 
«E ( 1 ^.MlS^HA/ff^a) ^^2 lSt;^2 2»C^ 

-To 

[0 0 9 0] «feoT. :^X+l-—7f:A<51';K-C3t7^-< 
x^2/)<J*!feiL/>Xi 6(r}giSLT*r u>X/-n;u^2 

ri^fc=3 5^2 5. 2 5. • • - fi^tT^^-X^ 2C;>l£l$c 

e^cKoTl^fc=r5^2 5. 2 5. ■ • -li^feT^-fX^ 

2(DyfEC0T;Tuffl]f^P^^SI(i^:K>&ci:A<;:i:Lx/ri^. U 
>X3ti;uy2 1 F(7)SMffi2 1 e a)P*gj^ffli](7>«g|5a>i|iiw 

-liL. «!iauvx«ii®2 1 f ^cKorl^f-a =^ 

2 5. 2 5. • • • A<3t7^^X<7 2(7>lH]$ECOT/^tlI(CP^ 

^ ^li ^ n i: ^ (cigiSffiigg E ^ ji^-r -5 ;i it I ^ cfc 
5(::-r^frA^)fC. U>X7f^>Uy2 1 Fa)^S®2 1 eCD 

i^sffliia>iffigp(D«tswii. Sia^«E(7)iiSD2cfcy££< 



[009 1] ±fBU>X7t^;U^*2 1 F(7)^4^U'V 

Xffiii®2i ffc. 3feir-<x^2cfeyiit>;!)^<S'^/=ty 

[0 0 9 2] C<DJ:3?S:=i— 7^<>^')i^?>rJt^U>X« 
!i®2 1 f |Cj^J*-rS-i:fCj:y. Xth— 7t?A< 

^r^tztb. 5tir^^X^2A<ffio^it<. ®3gicj;y(l 
[0 0 9 3] S2 3SLf^^2 4(i*!^B^a>m8<7)||j5S(3[> 

[0 0 9 4] :i(Dmaa>mm(omm\:^t^fi^^\^>X7t-ji^ 

^2 1 Gfi. a^T^^rx^:? 2^iJiriBS^H>5B§^ffitt^:fe 

-rffiff^ttSiS 1 (hSJBff^ttSPS 1 ^mAjV^ir^7.<7Z 
(DJSJ^fiiJCiiSSSFH'SR^SPa 2 i:A^t)JS'So l^vX/fx 

;U^2 1 G(i. iiff^tt^S 1 CDT^-f X^iRlIJi® 3 1 a(7> 

a^i^'c-x^x^ 2(DiiifE ([11^:^16] ^^aiR-rr^-T) 

>^LrwjKiu>xi ecDissflnic-es-r-saj^j^s i b. 
$*!iaLx>xi 6(DTaE«ifcfifi-rssP5^3 1 c&i;aj» 

3 1 btS^^S 1 c(r«LriE3E-r'&eSf-fe^SP5i^3 
Id. 3 1 e (mT. 955^^3 lb. 31c. 31d. 3 
1 e$ rfft^aj tl^do ) t:m^t'A^\Z^m^tltz 
31b. 31c. 31d.31ecfcy3t 
^-f X<7 2|Ciao*LNriiM3F4X'l)>E*iaU>X«li®3 1 
f . 3 1 f . • - • t Lrff$^*;Kri^'So n^iytyX 
SS® 3 1 f . 3 1 f . ■ ■ • liJtl^ U>X 1 6 CDmT^ 
1 6aJ:yt,3fev^<X^2fiiJ(CggthLfzttS<t*4xTL^ 

-So 

[0 0 9 5] ±IBS8(D||JgCDf^S(zfeorf*. Lx>X 
7fx;U$r2 1 GCD7^-<X^ffl||5ffi®3 1 alzmf&^Mzn^ 
U>X«ii® 3 1 f . 3 1 f . • • • *^>^ifelU>Xl 6 

J:y3fe"x>rx^2fiiI(rg5ajLTi^'S(7>"C?. :7;*~ :^x-9- 
-7f:;b<nn/rii^. j^!($gu>Xi 6A<3fc7"-rx^ 2»c« 

3g-r -SftlClJ^I^ U>X«S® 31f.31f.---CD 

lpI;KA^A<3t7^-rx^ 2lc»5fe-r'Sfr46. >E*!t^u>Xi 6 

[0 0 9 6] ma(Dmm(Dmm\z^^x\t. %^ 

>rx^ 2;b<>pr!felU>X«ii®3 1 f . 3 1 f . • • - «t 

®Sffl-r^fc(«). afex-fx^2(z>«fii^ga3Eft<7)i:-r 

[0 0 9 7]7ti:fc\ U>X7tx;uy2 1 G<t^^-<X^ 2 

(Dffig^ic J: ^ ^ iS3fe7^ X ^ 2 a)ama>^M ^ s 
«!au>X«K® 3 1 f . 3 1 f . • ■ ■ 
>r X 2 J: y i=) < jaoTS y tt<7)a$T cfc o T 

[0 0 9 8] JiIBgM®3 1 b$ff^i5ELfcSfl*li. ±IB 
Lfcm7(D|li6C7)?f^^(ZfcLvrift^Lfrt(Ditl^*lT-fe 
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[0 0 9 9] ^fc. U>X7fx;U^2 1 GCOm^mS 1 b 

[0 10 0] JilBU>X7tx;u^2 1 Gon^iy:^ 

x%mM3 1 f . 3 1 f . • • • (c. 3fe7^-<;^^ 2ci:y 

[0 10 1] c:<0J::5&3-5^^'><fli$j*!Kgu>X« 
g®3 1 f . 3 1 f . • • ■ {:i^^j&-r^ :it\z.^ y . 3^ 

<. »^ir^yS-^a)SSflS3!i<^figi:3S:^feK1±*a'>* 

[O102] Z(0|g8CDllJ6CD»^^(z/)N;5N-5)U>X;t^;U 
^2 1 Glcfci^-C. T3£ffl|(Z>S^®3 1 c (iift(ri^»](D 

ff^ffifc;&NAN^u>X/i-x;uy2 1 Btmm\^. vx^>y 

[0 10 3] ^ffc, Jlf^Lfc=&ll^5fe(7)ff^®|C^3l^r^L 
c )!)< fe o T I i t> >5: 1 ^ t <D T? fc ^ o 

[0 10 4] 

1E@BI3 ^ C i: let o r±ffifi^SES 

jv^t. iy>X7\-.j{.^(D^^:^<7mmm. ^ut>-^. 5fe 
[0 10 5] SEor. *«w**e-/<7T*>:^gafcfc 

>Xt<m^r^Ztt<&^Xt. 3t7^-f X^f*«!|au> 

^ i:$^!f^ U>Xci: CDffi?^^ iHlS-r^ C t A<ai*^o 
[0 10 6] ^fc. i^T^-fX^lizi— 7^-<>^'^ctgftt 

■r'S))?)^ iS=»— i^^^^y^fiTtir^x^ j^y^bAKE. 
-:?7&ytt;5<a»-c?fc^«8r*JF$fi£*+LrLN^CDT?. ^"r 



[0 10 7] iS*3l2|ClEe3?*tfr^B^IZfeoTfi. ± 
IB =1 — ir ^ > ^"il U >X7^;u ^(n'r^ X ^ fiOS® CD ^ 

^3tf'-< x^ (;)[HiiE(cj* ur *f5ta u>xcD±5gfflyizfiM 

■r^Sl55J^ci:y5fe7^-rX^fflHz(4aLri^-5a>T-. U>X 
7f^;U^(7>7^ ^ X ^ fiOiffi® lefts L rl^y■r If 5 ^;{|<3fe-?-f 

X ^ (r>mmz cfc o T>^i*i u>xizfts Lr 5 c t 

[0 10 8] K*3l3rciBa*+Lf-^^|-fcoTfi. ± 

IB =3 — -x O ^?*J1 U > X/tx ;u ^CD 7^ ^ X ^ fflj iffi® 5 
*>3tx x^ (DiuiEtc^* Lr?t*iKg u>X(D±3g(|i|&i;T 
sffli fc-aa-r « gp^ ci: y 3t x X ^ ffj r z-as L r i> ^ 0) 

T*. U>X7fv;u^(Dx>rX^{|iJ4S®fCftSLTl>fr=3 5 
^:?!)<5fex >r X CO^^^lz J: o r J^l^ U >X|r{tS LT 

<fiia)J^j«3!i<§5Sfz<j:y. ao. =i— ><fJi* j^Bfc 

[0 10 9] if^^4 7!iMli*«6ICiBi£^;|x/c^0^fC 
fcoTli. -tSBn-T-^>^Ba)^JS53^;b<:7*yfglSa8i 
-efc'ScT^-c:. ®3^f3j;or^x>rx^rc#^^iiis^ffi 

[0 110] ii*«7|CfB®S?;lx/c^B^(Cfc-:3-C(i. It 
S$?I120mm. ll^KSn. 2mmt?-^(Da*)<l^lBa 

1 o o //m<7)5fe-x^'x^fc$^-r 

'Sfl^CDgll5t:aU:/XlilB^(C(^ffl^F;K. ±JX-t^ 
— 7p3&<;b^ A^ o -C l>^tt!S-e<D«iB!i U- >X t X -f X ^ a® 
tC7)rBlc;)rBmA<$tl1 5 0//m. a— i^o-jfUii-x-rx 
^a®i:a>PBlCDFBlPl*<$tl 1 2 0//m-Cfc^<7)T% if-^CD 

;ssd[a>S!flst3ii;/'Xf*iBg^A<prtgr*fey. ig^sfbic 

f# 5 '^-^ ^7 X K-X (7>S^/Nb[C cJ: ^ 5t -x -< X ^ U >X 

[0 111] ±I^Lfc^:C^*^t)^t,*^^i:J:5^::. SUcD 

H iz e- A^fe ^ Silt -r ^ C t ic J: -3 r ±lfifi-^tB^)l ic 
>^-r -Sft-^CDSS® 3lt//X(iiBS* fr d e 'V ^ T 

>ttf4^U>X«b. ±tB>^1^U>X^^|#^^u>X7tx;u^ 
JtlB^^1^U>XcOjlH^St;J:5l::u>X/1-x;u^*(c 
WLVi^McK^^^Xyun-O^t^ U>X:^Px^^CDx^ 

^x^ffligs. -r^ft:)*). 3fex^x>:7fc$trfSi-r'53g®(z 

Bli. -hIE5tx>rx^.J:y3lt>A^<a•^7&ytt)!»<a^l^r' 

X ^ ifflfc^feai L r L^ ^ z ^if^et t -r -5 o 
[0 112] <^oT. sija)*^Bj?t^e*v':7 7*>:/sa 

i|^U>X3!)<mifi-r'5c<t;{)<fe-3Tt. 5tx-rx^(i^1^ 
U >X <t ® ^ BiT iz 3 - X >r > ^'H <h Sfit-r ^ CO T% 
x^ t U^Xihcoffig^* iHlig-r ^ i: 
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[0 113] 3t7=YX^[izi-5^-r >^H^Jgftt 

[0 114] i»*]S9(rfB®$*Lfz^B^fcfcorfi. J: 

>x:fn^^^(o^^:^^mmm\:^nmLxi^tz^zm 
* a c <t siHis-r ^ c t *<ai*4o 

[0 115] If^^l OfZfSK^^L^r^B^ICfeoTfi. 

txi>cot?. u>X3fP7^^^a>^>rx^flil5S®ic#SL 
T t>fc a 5 ^ A<5fe-7^ -f X ^ OffiSgIc J: -3 r igg U >X 
fcM« LT 5 - *lHlS-r § C «h)b<ai*i> t 

l7bSif*^1 3fc|BmS?*tfr«B^(cfcorii. JiiE3 
[0 116] K*«i 4(rie»S+i/i:^^(cfcoTld:. 

H^i^ 12 0mm. jl$$^1. 2mm-e-?-a)5*>fi-^IB 
^®^S-3«SS<7)m**tl1 OOA/rnCD^-r^X^^lCjfet 

®(hcDPBlcDrBlPi;b<$^i 5 0/im. n— V^^HirT^^- 
X^SMircOfplCDFelPiA^S^il 2 o /imr-fc-soj-e. fl-^ 

icff 3 r7-^X'^-x(7)^/Mbir cfc-s^fe-x-f x^ i: u> 
X ^ a> « m * '> <f < ffl ^ ^ - i: a * ^ o 

[0 1 1 7] ±tBLfc<t C;b*^^)BJ^,;^)^^^c^J:3(3. 

^iHi^Jifr e-Aife^tsst-r ^ d ,h o r Jiis^i^fB 
SHiwS-r^e^(DiS5!z&i;/xiiiBS^SfT53fe^e-y 

It-r^StigaU^X^i:. ±IB*i!B3U>X^XJ#^^U>X 

7t-vyuy<t*fll^. ±IBU>X7t^;i.^a)-x>rx^fi!l^®. 
■r?j:;h>^. ?t7^-f x^fcj^fpiL>pri^l^>Xc7)J^SiriiM 
■r«ffiSS««5U>XcJ:y3»t-x^X^fzia^^ltTiBML 
U>X7n;uyi:3tT^-f X^izjinSifiLfrt^lrWia 

u >x it 3t -< X ^ ^ (7)® ?g * [iis-r ^ 1* U >x«s 

S$?f^fi)^L. ±IBU>X/+v;i.yc7)5^^X<7fi«®(7>5 

«h4i3fe7^-rX<7COl5]lEfc^Lr?^1^U>X(7> 



[0 118] fitoT. *t>f3SiJ(Z)*^e^3t!^e'V^T-> 

3^^M(cfeorii. :7;r-:^x+i--7t?;5<$1^tLT3fe7^-f X 
^i!:?^!|au>X3()<mja-r^-.!:3?)<fcort,. 

K-tn^ u >x ih ffi^e-r 5Sir icjtia u vxsa® ^ jsa-r 

[O 1 1 9] 3feT^-<X^(i*r!|^U>XftiiSi<!:® 

Sft6-r«>fr:*:>. 3feT^<x^<Daffl*e«»>sta><h-rsc 

[0 12 0] IS*^1 6fzlBe*ttf-^B^(cfeorii. 

JtiB«iB5U>XffiK®rr. JlI^3fe^-rx<7c^:yillf)*^< 
a o y tt;b< r* fe ^ fi£ -5 =1 - ^ > ^'li ^ 
ff^/*L/cc7)r% 3fe7^>rx^(Dtiiliig^?^ci:t(7)r%=^t;o 

[0121] |f*3ll 7|ZiBS$nfc^BJ(CfeoT(i. 

±t5u>X7f^;uy<D-?^'X<7«lS®a)5^. 3fe7^>rx^ 

<D[il$El^>^Lr^!^U>Xa)T5S®l(::fiM-r'5R/T^CD<^ 
^^^-SSP^lcfi. J^i|53L/>X«iI[5^ff^^L3ifl^J:a 

-o. ^-n-^ >'fm^iim-t^vino>^mm,t<'pt5:<x 

[0 12 2] ±IBLf::i!:Z5A^t>B^i^3{)x;^d:J:5f::. *^ 

0j7^-rx>> K^-r^^asaii. s^^^x^^iuiES^-ST^ 

-< X ^ (hJIeSM <h mis L T L^ 'S ±tB3t ^ X ^ CD^l^IB 

liMiz ffBst-r ^ c <b fz J: o x±.mnm^mLm 
ifi3t^e*>^7^v:/^a(i. JifB(i^iBfl^Mice-A3t 

^raSt-r^SISlU^Xi:. -hfB««8U>X$3t}#-r^U 
>X7tx;u^*<i:. L/>X7n;u^-(7)7^-i'X;5^fiiJSffi. -T^ft^ 

3tT^>f x^icj^iBj-r^ssicff^/ig^n/czi— 

±IB=i-7^>r >'i7Ji(i. JiIBitT^'fX^ 

<*: y 16 3b^ < aoTt y ttA^asr- fc ^*t**T* * ti^ 
i:^(c±iB>?*ifei u>Xct y 3feT^-r x^figicg^as ur l^^ 

[0 12 3] ttoT. *^B^7^^x^ K^-<::^SSaicfe 

>XA<Sifi-^-5>C,>:;f)<fcort. TtT^^X^Ii^^ftUV 
X<t®5^^'5>B5(czi-^-<>':7-|i.!:JgM^'5cc>Tr. 5^7^ 
^ X ^ it «D U >X it ^ llS-r ^ ^ 3&<ffi * ^ o 
[0 12 4] TfeTT^-X^fizi-T^Y >^'^<tiSfiS 

t-^3(j<. g=i-7"-f >^*M(i3tT>rx^.^yiii^;i)><fi 
07&ytt*<S»"efeS*f**^?ff^/*stlrl^'5<D■e. 3feT^ 

[0 12 5] if^3g1 9(CtBK$*Lfr^BJ|zfeorii. 

5*.3feT^-<X^a>0K(c$*Lr>f*1*jU>Xa>±ffifflj(c:'(t![ 
a^'SSP^J: y3feT'>rX<7ffii]fz(iMLTl^^a)T'. U> 
X/t^VU ^(7) r X ^ ( Z L r t ^/c 3 S ^ Jb<3fe-r 

^ x^ it<7)»g^ic j:oTJ*!ia u>X(cMS Lr ;i 
it$isiig-r^ctA<ai*-So 
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[0 12 6] K5R«2 0(cIBKS*ifc^5^l::fco-Cf±. 
-LIS =1 ~ ^ y fi (i u > X7t^;u ^(D ^ X ^ fiiJS® 0) 

a *» ^fev' X <7 a)Iltcfcit L r >tt U >X(D±;l£fi!l& 

TsstifceMf ^ SP5> cfc y 3te 7^ >r X ^ in (r L T t > s 
(DV^ u>X7t^;^^(7)7^^'X^^lll^ffi®lz#^LrL^fz=f 

5 ^ X>> t CD®55(r ct ^ -C>E*!t^ L 

[0 12 7] 11^312 1 7!jMlt^3l2 3[ClBS*Hfc^ 

gtSg-efe-scoT?. ®?^iCctor3t^-<x^icJ§.^5ti« 

[0 12 8] ii*:«2 4(Ct2ig*tlf::5l0^IC&oTli. 
itg3Kl12 0mm. ffSSKll. 2 mm-e-e<7) 3 -^{l-^ia 
0^)l^S3«^Ii(7)Jl^?$^I1 O O /imC03t7^-<X^(C*t 

■y— 7PA<*^*^ ^ r l^ ^ tt® Tf G) J* !&I U >X <5: 7^ ^ X ^ * 

:^<?mmt<Dm<ommt^i^^ 2 o/imr-fe-sco-c. m-^ 

(cff 3 X^--X(D3R/h^b(Ccl:^3t'x-< X^ i: U> 

X ^ CDSM ^ d^^/cj: < ffl X. ^ c ;{)<ai * ^ o 
[0 12 9] l>jL±\ztzmLtztZ^ib^hymhyt^tj:^^ 

[His $ iJ: X ^ X ^ mfe^S HIIe L r l^ JLlB^'cT^ ^ 
X^ (Dfi^lBSBIc e-A3fe* rait-r -5 ;z t lr J: Ji 

^^tJt-r^UvX^t^yu^i:. ±tB*H^u>X(Di^S^S 
t;^ o u>X/tv;u^lciS(t t>ny-- u>X:^p x^ ^ 

ir-rx^fz^lfij-r^S^cil^ff^JS^^K/c^i— ly'fmt 
^^tL. Jita:3-7^-<>ygfi. ±fB3fe7^^X^7cfcyfl 

-tlB^J^ UVXcfc y 3t-x-r X<7ffl9[c55tH LTU^S Zit^ 

[0 13 0] ts^T. sij<7>*^0^t'<x^ 

(cfcorii. :^x-9— 7P>b<^tiT5fe-x-<X^<!i:» 

JKgU>XA^S5fi-r>g>ci:3!)<feort. t/t^ ^ :^<7 it^^ 

3fe7^ X ^ t 1«3 U >X t * Sig-r ^ C i: * 

[0131] ^tz. 9t^^x<;\t^—^^><fmti^^M 
-rS;b<. iS=i-T->r>>fli(i3fe7'-<x^ J:yil*^>;b^<E. 
-=>7tyi4A<aBr-fci>««t?ff$^$ixTi^^a>T*. ^t'r 



[0 13 2] it*3S2 6|::|BSE**L/i^^fcfcor(i. 
ilBri-T^-^ V^'BliU^XZ^Px^^CDx^-X^ililig 
® CO a *.3fe7^ X ^ (OlHltel::^* L r 1^ u vXoJigtWJ 

-fciis-r *sp» cfc y -< X ^ mrzfig L r l^ ^ -c. 

u > X □ X ^ ^ CD X X ^ dijiffiS © L T L> fc =3 5 
^A<3tT^>r x^ <h cDffig^iCcfe oT>f^1^ u>Xfc-f^g Lr 
L ^ a - <h ^ in S -r ^ i: A< a * i> o 
[0 13 3] IS*3S2 TlCiaeSttf-ai^fCfeoTf*. 

±IBa-xY >^*g(iu>X::fPx^^cDx-f x^fi!]5i 
So CO d *»3t7^-< x^7 (7)lillElc>Pt Lr$**^g u>Xc7>±gtffl!l 

st/Tssfiiifces-rssPii'c*: y atr-f x<7flij(rttaLr 

l^^CDr% U>X3^Px<7^CDx^x^ffliJiS®|cM^L 
r L^/i: =f 5 ^ X ^ CDffig^lz cfc o T U >X 

ic g L r L ^ 5 C i: ^ lol S-r w ^ 7!)<ti[3 * ^ t ^ f c . 
3-ir-<>>fH(0JI^^A<Sai::<i:y. fio. za— 

8:?lj^if^ii3 OlzIBMi^n/c^B^icfcoTli. ±lBa 
[0 13 4] m^ms 1 fctBKS4xfr^^(cfcor(i. 

iES$^I 1 2 0mm. J1*$?I1 . 2mm-e-tfl!>5*>e#IB 

mm'^mo^mmcom^m^ oo//mcopfex<x^iz$t 

-r'5«-l-coiS^&u:/xi*iBit(::'eEffl*ti. :7:i— :^x 

o T l^ 'SttffiT?C7)*f!|^ U >X i: X ^ * 

coSSje(o^is&t//xfii5g^A<prtgr*fcy. ffi^Sib 

(Ctf a'7-'j7X'^~X(D»/h^bfCci:^5fex-<X^ t u> 

-< X <7 CD m ^ ?S < ffl ^ ^ C it A< i±3 * >5) o 
[0 13 5] miilziBtELfctc:^36N^^t>3&^3feJ:5 

^^(355iJcD*^B^xYX^ K^-f :/^a(*. 3fex-< 
X ^ ^ [g] is * 1* ^ ir >r X ^ [H] f E S a it 0 $E L T L ^ -h IB 

3fer x^ (7>{i^is@H(z \i-i^%^mm-rhz. 

o T JiIB^i-^IBIi^ ( :: ^ t- il-^CDgSlx:a (if Bfi 

*^T55t^e*v^T^y:/^a<t^^ii^/■cxYx<7 k^-< 
^sa-efc-:>r. ±iB3fe^e*:;^T^>3^^a(i. Jiiaii 

^lBI*Hfze-A3fe^raS*-r-5»iaL/VXi:. ilB^fia 
U>X^3£J#-r^U>X7tx;u^*,t^iS^. ±IBU>X7t^ 
;uycDx>rx^ffli)5gS. ■r^'d:*:)*,. i^T^-fX^fc^ifijL 

$41*1 u>xcDjgs(3<ia-r ^ffi® ^ «ia i^^Xcfc y 

'<X':7(ziSM(tr@EaLr. u>X7tx;u^<t5feir>r x^ 

iH)s-r^5*i*ii^>xffiassff^fieL. ±I^u>X7^^;^y 

-&Si55>lcli. >E4ifelLx>X^iiS^Jf^^L?^d:L^J:-plzL/-- 
[0 1 3 6] !*':3T. S t>{cSlja>*^5^x^X^ K^-f 
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[0 13 7] ^tc. fH:^^7s^\tS^^iy>X^mmtm 

[0 13 8] m^ms sizt^m^^fz^miz^^xit. 

[0 13 9] it*«3 4lCfBmS;tx/c^^lCfeo-C(i. 

[^2] t^^tf^y<?7y:fmm.(omf&<DWi^^fr^-rwt^ 
[S3] s4t^fcmi(oiiis6cDff$ffi*^-rt,(Dr'fe 

[^4] ^SiJCO^KrS^T'fe^o 

[^5] S2<7)IIJ6(7)JF^®$^-r^a5a>«EBIS^*iig-Cfe 
[S6] S7 <l:^fcm2CD^J6(7>ff^SO3am^i5&0^'r'5 

^ ^-r MSPcD Bf ® s -c & ^ o 
[1^7] m2a>^ffi(Djf$®*<:&'r^fij^.*si^-r^igsp 

[S8] m2(ommmm<ommm^7r:-rm^<Dm^m 

[S9] m3(Z)||Jfi(Dff^®^^-r^g|5<7>«EBI§^ffiS-Cfc 
[^1 O] a-ir-O^B^J^fifc-r^ii^COVX + V^ 

<z)i5^j ^ ^-r «f IS^® fc -5 o 
[HI 1] m3(Dmmmm(omm^7r:^¥:U<Di^m 

[Hi 2] Hi 3 tmzm^(Dmm(Dmm(07Ltu:biy 



[H 1 3] mmmxs>^o 

[H1 4] Hi 5tik{zm^(Dmm(Omm^n^irij<DX 

fey. *H(*^ffiii-c?fc^o 

[Hi 5] SSKSH-Cfe'So 

[HI 6] mscomm<DBmi:^'r^^(DWtmmmmx' 

fe o 

[Hi 8] itT^-fX^^Hl 2:ro^hi 3{Z^-r^&(D 

[Hi 9] ?t7^-fX^7^Hl 2:ri/hi 3lC^-r^itC7) 

[H2 0] 5fe7^-<X^^m4(7)||]5g(7)ff^^lr;6v;!)^^l>'> 

[H2 1] mzztmzm7(Dm^(Di^B'&ii^t'i»(Dx 
fey. *H(i^SHr*fe^o 
[H2 2] w-mmx&^o 

[H2 3] mzArtmzms(omm(Dmm^7jk-rt<Dx 
fey. :^mitmmmx&^o 
[H2 4] w-mmxh^o 

1 ■ -ir-rX^ K^-Y::^^M. 2 -3fe7^-<X^. 2a --g 
-^IBSIB. 2 c--ir-<X^«®. 3--7^>rx^[s]SS 

^"'tft^iz-J^TV^^m. 1 6-*f!felU>X. 1 
7 "U— (e— AJc) . 2 1-U>X7n;U^\ 2 1 
h-'^^ Ts^mt&m. 2 4---a— 2 2A-- 

L/>X7fx;u^\ 2 1 c-ISH® (±;)Sfly(DaJ^) . 2 1 

A' -U^X^n/Uy. 2 4a-K^a5^ (Jt3Sffl!l(Dg|5 
j^) . 2 1 B*--U>X7t^;U^\ 2 1 B' ■••U>X7tx;U 
2 1c' -en® (J:;TLi|iJ(DSP55^) . 2 1 d' 
(TMfKDSiJ^) . 2 1 C-U'>X7f>;i.^. 2 9- 
[ylyXzfn'r^?^ . 2 9 a --t^^ X ^ fiOJi®. 3 0--=] 

T'-O':?'!!. 2 1 D-u>X7n;u^\ 2 9b-|gn® 

(±a?t{|i|(7)a5^) . 2 1 E-U>X7fWUy. 2 9c-|g 
mm (TSSfiHOgP^^) . 2 1 F-U>X7h;uy. 2 1 e 

-ISn® (±3Efi!l(7)a55^) . 2 1 f ••■^i^u:^X{SiI 

2 1 G-U>X;t^;U^\ 3 1 a-"7^<X^fiiJ5g®. 
3 1. b-|£S® (±gEfiOCDgP5i^) . 3 1 c-'^mm (T 

gtffl<7)«P5i^) . 3 1 f -s^mi^^x^mm 
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1 -T-fX^r F9^:^«fli 

2 1— L/>XJttiU4f 



2 "-3t-r-r:^^' 

1 6 "itttuvx 

2 1 "u:^XA^n^¥ 





12 



4— n— T'-f 



1 6".^au>x 

2 1 A- -U^XTKA-^f 
2 4— a— rw'V^HI 



16 
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[1^4] 



T 1f3fc (e— Ait) 

2 4-a-7^<>yjl 
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16a ^ .2 



(a) 



1 7 " U— If* Ctf~A3fc) 

2 4..a— T-f >4fJi 



(b) 



(0) 




24 leu 



25 ,2 




(a) 



2 -At^^X^ 

2 1 o'^fSLmm uAmoBi^) 

2 4-3— T-O^fB 



(b) 



(c) 
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ims] 



1 6-»ttU>X 

2 1 A' " U^Xst^yl/^^ 

2 4 "-a— ^-o^fJB 

2 4a -msma^ (±&mam») 



1 6"J#«JU>X 

2 4 — 3— T^-f >yBI 





21c* 



[^1 2] 



1 6-««|U>X 



28b 
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[@ 1 3] 



1 e-«ttu>x 

2 9 8-7^X^184108 
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1 4] 



[@2 1 ] 



1 6- -iitttuvx 

2 1 c— u>x*;u4r 

2 9a-iF^x^r«iaHE 




1 6- -SrfttU^/X 

2 1 F"U>X*iU4f 

2 1 e - -SftSS 
2 1 f "^IjSU^XfUS 
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II 6] 



11 7] 



1 6 -itttuvx 

2 9 ••U>X:^a5^>7^ 

29a ••7^H';^^fi|i£SS 

2 9b«"fi»S (JiMa>9^> 



1 6-»ttU>X 

2 1 E -ui/XTNyu^ 
2 9 "U>X::fa-r':?4» 

29a ■•T<;35.^F«Stffi 

2 9 b '-mnm {±m.m<o9»} 

2 9 o-ai^ffi (T%«CD95^) 
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1 ECC BlockfcfcycDX^— |ft(FL3093) 
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1 9] 



1 ECO BlockfcfcyCDX^— a(FE5000) 
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[g|2 O] 

1 ECC Block&fcytOx^— tfcCn- 



- 2000 crush 
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1 6-"3tfau>X 

2 1 F --u>x*;u4r 

2 1 f -^ttL/VXftllffi 



21b 
E 



t*g|2 O O 2.^2 2 2 5 3! 



[@2 3] 



3 1 a--*7=YX^?«a8W 
3 1 b-a^ffi 

1 e-»:l£ia 

3 1 f--«ttL/VX«affl 




216 



12 4] 




31f 31b 



1 6 ■3fct|i)U>X 

2 1 G" -ur^XTKjuar 

3 1 f "j^ttUl/XMiBB 
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